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Newbee is personal comfort more important 
than in the schoolroom. And, to maintain the 
highest standards of comfort, health and work- 
ing eficiency, modern schools are installing the 
very latest developments in heating and ventilat- 
ing equipment. 

Whether you are interested in schools or hos- 
pitals, hotels or apartments, offices or factories, 
the time to decide upon the proper heating and 
air conditioning system is when the building is 


in the blueprint stage. And remember, no heating 


or air conditioning plant can be better than the 
controls that govern it. 

Since 1885, Minneapolis-Honeywell has 
neered in the development of controls for resi- 
dential, commercial and 
industrial use. Experi- 
enced Honeywell engi- 
available for 


neers are 


consultation on 





any 


Lp 
ROOM THERMOSTAT 
The Symbol of Moder 
Temperature Contro 


automatic control prob- 
lem ... Just contact the 


Honeywell branch office in or near your «ity 


For up-to-the minute information on school heating and ventilating systems, mail the 
coupon for booklet “Automatic Controls for the Modern School”’— just off the press. 
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CONTRACTORS 
49 CONSTRUCTION 
Construction costs are stabilizing 


» showing a tendency to decline 


= Ol 
).Jjiehtly, according to replies to a 
§ nationwide survey conducted by the 


associated General Contractors of 


America for its recent 30th annual 
convention. 

The replies came from the more 
than 100 local affiliated contractor 
ociations and directors repre- 
senting the association’s more than 
000 member general construction 
firms. These firms build industrial, 
commercial, and institutional build- 
ings, highways and airports, and 
Fconstruct heavy engineering proj- 


B ects in all parts of the country and 


verseas. 

The replies to the survey indi- 
vated that: 

1) There will be again a high 
volume of construction in 1949. 
There have been estimates that the 
potential volume of new construc- 
ion could exceed the $17.7 billion 
record of 1948. The contractors re- 
ported the immediate outlook is 

increases in public works will 

tend to offset indicated reductions 

industrial and commercial con- 
struction 

2) Materials—except for steel, 
nd in some areas cement—and 

nstruction machinery except 
some of the heavier and specialized 
tems—are in relatively plentiful 
ippiy after years of shortages. 

3! That the critical shortages of 
led workmen in recent years in 

communities are being re- 
weed by a more plentiful supply 
‘raftsmen. A few reported local 
inemployment in the construction 
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Regardless of the thickness of 
n used, a surprisingly large 


loss of steam superheat may occur 
‘ the diameter of the steam line 
's too large for the desired steam 
won ditions, according to the 
Magn ¢ 


t Insulation Manufac turers 
Assoc Y 
. hi 1 


‘ 


Such a case occurred recently in 
a plant where an outdoor line, 6 in. 
in diameter and 925 ft long, with 
an ambient air temperature of 80 F, 
was used to transmit superheated 
steam at 250 psi and 600 F. The line 
was insulated with 2-5,/16 in. thick 
85 percent magnesia pipe insulation 
However, the steam temperature at 
the end of the line was only 450 F 

An analysis indicated that the 
steam velocity in the line was only 
a little over 1300 fpm, whereas it 
should have been between 6000 and 
10,000 fpm. The result was that, 
due to the relatively large size of 
the pipe and the relatively low 
steam velocity, there was a large 
drop in superheat. The investiga- 
tion showed also that simply in- 
creasing the amount of insulation 
would have no appreciable effect on 
the extent of superheat loss. The 
recommendation was that it would 
be cheaper and more satisfactory to 
replace the 6 in. line with a 1% or 
2 in. line, insulated with 3 in. thick 
85 percent magnesia 


Minneapolis-Honeywell Regulator 
Co. has reported net earnings of 
$5,942,008 for 1948, after providing 
$3,790,000 for taxes on income. Net 
earnings for 1947 were $6,693,509 
after providing $4,381,100 for in- 
come taxes. 

Net sales for 1948 were $57,600,- 
527 compared with $60,596,021 the 
year previous, Harold W. Sweatt, 
president, stated. 

During the first two quarters of 
1948 the heating industry, for the 
first time since the war, noted a 
marked seasonal decline in orders, 
Mr. Sweatt said. The repercussions 
were felt immediately in the form 
of limited demand and substantial 
cancellation of orders. The drop 
in heating control sales was di- 
rectly influenced by the many un- 
certainties centering about the 
availability of the various heating 
fuels. These uncertainties reflected 
the fuel scarcities of the 1947-1948 
heating season and had the effect 
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of postponing public demand fo! 


practically all types of heating 


equipment 

Clarification of the fuel situation 
later in the year enabled the com- 
pany to move ahead with its mar- 
keting plans, Mr. Sweatt contin- 
ued, and largely contributed to the 
result that in the last quarter of 
the year overall sales established a 
new peacetime record 


. 


The improvement in supplies of 
heavy steel scrap is only relative 
according to Secretary of Com- 
merce Charles Sawyer. In com- 
menting on the nationwide drive 
for heavy scrap collection, spon- 
sored by his department, in coop- 
eration with other federal agencies 
and industry, he said recently 
“Actually, one million more tons of 
heavy steel scrap are still needed to 
maintain full steel mill and foundry 
production. I therefore urge indus- 
try to continue its efforts to collect 
all unneeded iron and steel items 
and get them into normal scrap 
collecting channels.” 

The need for continuing the drive 
was also recently pointed out by 
Robert W Wolcott, chairman 
American Iron and Steel Institute's 
committee on iron and steel scrap 
He said, “I have been somewhat 
concerned recently because many 
persons, upon learning that sup- 
plies of iron and steel scrap are 
larger, have concluded it is there- 
fore futile to make a special effort 
to get more and better quality scrap 
at this time 

“Inventories of scrap have im- 
proved, it is true, but at the same 
time production of steel has in- 
creased sharply. Thus, the steel in- 
dustry is consuming scrap at a rec 
ord high rate. Furthermore, the 
companies of the industry are 
scheduled to increase their present 
capacity by more than two million 
tons during this year 

“The metallics needed to produce 
steel at the present high rate and 
to make effective the proposed and 
large capacity of the industry must 
come from two sources: From ores 
smelted in blast furnaces, and from 
steel scrap. The use of scrap, there- 
fore, saves iron ore, as well as con- 
tributing to efficiency and economy 
in operation.” 
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HOSPITAL PROGRAM 
IS BIGGEST EVER 

With over $400 million in total 
construction costs approved under 
the hospital survey and construc- 
tion act since its passage in 1946, 
the United States is embarked on 
the most comprehensive hospital 
construction program attempted by 
any nation, George L. Read, chief 
construction engineer, division of 
hospital facilities, U. S. Public 
Health Service, said at the 30th 
annual convention of the Associ- 
ated General Contractors of Amer- 
ica held in New York. Approxi- 
mately 20 percent of the projects 
approved are already under con- 
tract, and a few are completed, he 
announced. 


COIL INDUSTRY 
DEVELOPING STANDARDS 


Under the guidance of the joint 
coil committee of the Refrigeration 
Equipment Manufacturers Associa- 
tion and the Air Conditioning and 
Refrigerating Machinery Associa- 
tion, Inc., the commercial refrigera- 
tion industry is making progress in 
the development of recommended 
industry standards for blower coils. 

The committee had its inception 
in January 1948, at the REMA con- 
vention, when the low side equip- 
ment product section pointed out 
that there was a need for standards 
which could be used as a guide by 
the entire industry. 

The committee has outlined its 
four principal objectives as: 

1) To develop suitable industry 
standards for forced circulation air 
coolers for refrigeration covering 
recommendations on methods of 
testing and rating, minimum stand- 
ard equipment, safety requirements, 
and minimum published data. 

2) To recommend application 
standards pertaining to forced cir- 
culation air coolers for refrigera- 
tion. 

3) To develop suitable industry 
standards for natural convection 
air coolers for refrigeration cover- 
ing recommendations on methods 
of testing and rating, minimum 
standard equipment, safety require- 


ments, and minimum published 
data. 

4) To recommend application 
standards pertaining to natural 


convection air coolers for refrigera- 
tion. 

D. D. Wile, chief engineer of Re- 
frigeration Engineering, Inc., is 
chairman of the committee, and 
S. F. Shawhan, director of develop- 
ment, air conditioning, Carrier 
Corp., is vice chairman and secre- 
tary. L. C. Bastian, the ACRMA’s 
standardization engineer, is record- 
ing secretary. 


ASA APPROVES UNIFIED 


SCREW THREAD SYSTEM 

The American Standards Associ- 
ation, 70 E. 45th St., New York 17, 
N. Y., recently gave its final ap- 
proval to a new American Standard 
which puts into effect the unified 
screw thread system agreed upon 
by Great Britain, Canada, and the 
United States by the “declaration 
of accord” signed in Washington 
last November. The British Stand- 
ards Institution and the Canadian 
Standards Association are working 
on Similar standards to put the 
unification plan into effect in their 
countries. 

This standard, Unified and Amer- 
ican Screw Threads for Bolts, Nuts, 
and Other Threaded Parts, B1.1- 
1949, presents in tables, diagrams, 
and formulas the dimensions of the 
unified threads, as well as those 
threads which for the time being 
remain standard in the United 
States alone. 


CITES BENEFITS OF 
STANDARDIZED BOILERS 


At the 27th fuel engineering con- 
ference of Appalachian Coals, Inc., 
held in Detroit last month, Donald 
S. Walker, vice president of Com- 
bustion Engineering - Superheater, 
Inc., appraised benefits to be de- 
rived from standardized design of 
industrial boiler units. 

The main reasons for advocating 
standardization are the ever in- 
creasing costs of labor and mate- 
rial. World War II proved that 
boiler plants could be built at con- 
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struction rates previously 
attainable. This was acco 

by substantially duplicati: Xi 
ing designs and plants. Sin ar », 
vantages may be realized 

time. 

Mr. Walker termed 
whims” on the part of tl 
facturer as well as the | 
as a cause of much un 
expense and pleaded for 
tion of certain basic item 
details to the boiler man 
He stated that his com; 
standardized on industria 
of 250 psig, 500 psig, and 
with capacities from 10,00 
090 lb per hr steam out; 
these units design is fix wit 
outlets, for example, located wh, 
shown—and not severa! 
from that point. In this 
shipment can be made in 
ably short periods at a p 
stantially below a tailor-mad: 
cially designed unit. 


REPORTS FACTORY 
SALES OF STOKERS 

Factory sales of mechanical ané 
automatic coal stokers of al! six 
and types for the year 1948 totaled 
85,378 units as compared with 63- 
908 units in 1947 and 190,918 unit 
in 1946, according to data released 
by the bureau of the census, U.§ 
Department of Commerce 
Stoker Manufacturers’ As 
The report represents dat 
known producers of stoke! 
United States. Statistics c 
tory sales to distributors and de 
ers, and in the case of 
sizes of industrial stokers, sales a 
made direct to users under | 
vidual engineering § specificat: 
and contracts. 


RECORD BUSINESS 
VOLUME IN ‘48 

General Electric Co. and its 
solidated affiliates did a record ' 
ume of business in 1948, the sa 
billed to customers having totatc 
$1,632,700,000 or 13 percent! 
than in the previous peak wartime 
year of 1944 and 23 percent mot 
than in 1947, Charles E. Wilso 
president, announced last month 

A significant point is that © 
1948 and 1947 earnings were equ 
alent to cnly 7.6 and 7.2 cents, ™ 
spectively, on each dollar 0! sales 
whereas in prewar years t com: 
pany’s earnings averaged 1! 6 cen 
on the sales dollar, Mr. Wilson s#° 
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An additional comment, or perhaps a question on some point? We follow here the 
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STRETCHING DEHUMIDIFIER 
PERFORMANCE 


| Have read with a great deal of 
interest Peter Franck’s article in 
the March issue on a “run around” 
method of increasing the perform- 
ance of chemical or adsorption type 
dehumidifiers. This method is not 
new and has been used in a number 
if instances to increase the capacity 
of a given size of machine rather 
than expending additional money 
for the next larger size unit, and it 
has many merits which Mr. Franck 
has brought out in his article. 
Iam very much interested in the 
development of the formula which 
Mr. Franck has made for determin- 
ing the leaving moisture content for 
equivalent dew point for this type 
of cycle. Mr. Franck refers to the 
graph on page 682 in the 1948 
'ASHVE Guide as the curves on 
which he bases the development of 
his formula. I would like to bring 
out that this graph is the perform- 
ance characteristic curve of a rotary 
ype dehumidifier which has the 
characteristics of having a fixed 
leaving dew point for a fixed enter- 
ing dew point. This is not charac- 
teristic of any other machine except 
the dehumidifying equipment using 
a liquid sorbent. Most machines to- 
day are the fixed bed type with 
single bed or dual bed and having 
| a characteristic of the effluent dew 
| point gradually increasing from the 
beginning of the cycle to the end 
of the cycle with a constant dew 
point entering. 
» This makes the problem a little 
» more complex in that each machine 
) has entirely different characteristics 
due to the time-adsorption rate 
) which may be inherently built in 
p the machine. This would involve 


ne eee ee ee ee Dee 


ae ee ene ee 


me additional exponential functions in 


») the formula which must include the 
time rate of the adsorption cycle 
and also take into consideration 
with t¢ time rate the thickness of 


. I YOU HAVE something to say about any of the articles published this month? 


tom of engineering society meetings in allowing a period for discussion following 
entation of a paper. You are invited to contribute your views. Address them 
the Editor, Heating, Piping & Air Conditioning, 6 N. Michigan Ave., Chicago 2 


the bed, the type of material used 
which will be a function of the ad- 
sorption capacity, and the extent to 
which reactivation is controlled: 
that is, in some instances the re- 
activation may only go down to a 
net adsorption weight of 10 percent, 
while in other cases reactivation 
may be carried out to where the 
material may only have 5 percent 
moisture by weight. The air veloci- 
ty through the bed and the entering 
dew point also are considerations 
which must be included in any em- 
pirical formula which may be de- 
veloped for this purpose. 

I hope that Mr. Franck will con- 
tinue with his studies on this sub- 
ject and try to prepare a formula 
which will be of assistance in deter- 
mining the value of a “run around” 
cycle for fixed bed machines which 
have similar characteristics al- 
though not at the same level; in 
other words, it would mean the de- 
velopment of a family of curves or 
possibly a formula with exponential 
functions which may be related to 
a table. With the dehumidification 
industry in its infant stage, it is the 
type of work that Mr. Franck has 
done in this article which is defi- 
nitely needed and I hope he will 
continue with his studies along this 
line in order that the industry may 
benefit from his work. — JOHN 
EVERETTS, JR., Urdah]l & Everetts, 
consulting engineers, Washington, 
D.C., and chairman, ASHVE techni- 
cal advisory committee on sorbents 


MANY WAYS TO HOOK 
UP DEHUMIDIFIERS 


Paves FRANCK’S article in the 
March issue on Stretching Dehu- 
midifier Performance is a very fine 
one and a worthwhile contribution 
to the art of dehumidification. The 
comments below are constructive 
criticism which are made in the 
interests of accuracy and are points 
which I believe should be consid- 
ered 
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We have been applying this type 
of system on some jobs for the past 
12 years. In working them out we 
have always resorted to a “cut and 
try” method for finding the equili- 
brium point so that the method 
which Mr. Franck has worked out 
will be very helpful 

There are many ways of hooking 
up dehumidifiers to accomplish spe- 
cific results. Everything else being 
equal, the method which is the sub- 
ject of this article gives less capaci- 
ty than any other hookup. In ex- 
planation of this point, let us con- 
sider two other standard hookups 
compared with this “chase around’ 
scheme and disregarding the seal 
leakage problem which is brought 
up later: 

Let us consider first the chase 
around system using a dehumidifier 
having a capacity of 800 cfm oper- 
ating with 400 cfm of outside air at 
130 grains per lb and 400 cfm of 
bypassed air and—of course—400 
cfm delivered to the space. In order 
to eliminate the variable of temper 
ature, we will consider that the air 
temperature is 75 deg for all exam- 
ples. With the chase around system 
it will work out that the equilibrium 
moisture content of the air leaving 
the dryer will be 24 grains per lb 
so that we will have sent to the 
space 400 cfm of air at 24 grains 
If we arbitrarily assume that we 
wish to hold 40 grains in the space, 
this hookup will be capable of ad- 
sorbing 480 grains per min internal 
moisture load. 

This compares with a more stan- 
dard hookup using 800 cfm with 
again 400 cfm outside air at 130 
grains and 400 cfm of recirculated 
air from the space at 40 grains 
The mixture entering the dryer will 
become 85 grains per lb and the 
leaving condition 28.5 grains, com- 
pared with 24 grains in the previous 
example. In this case, however, we 
have 800 cfm to deliver to the space 
so that the hookup is capable of 
adsorbing a total internal moisture 
load of 688 grains per min com- 
pared with 480 in the previous ex- 
ample. 

Another hookup would be to use 
two 400 cfm dryers in series. In 
this case, the first stage dryer will 
handle 400 cfm at 130 grains which 
will leave at 56.5 grains. If this air 
is then cooled to 75 deg, keeping 
the temperature the same level in 
all examples, the air will leave the 
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second stage at 13.5 grains. In this 
case 400 cfm would be directed to 
the space and the total internal 
moisture adsorbing capacity would 
become 795 grains per min. 

It is thus seen that the phrase 
“stretching dehumidifier perform- 
ance” is rather a misnomer. It so 
happens that the capacity curve in 
the ASHVE Guide which Mr. Franck 
uses is a reproduction of our own 
capacity figures. A similar analysis 
would apply to any other solid ad- 
sorbent dehumidifier. 

With continuous type solid ad- 
sorbent dryers, an allowance should 
be made for leakage of air across 
the seals. We recommend that 5 
percent of the air dryer capacity be 
allowed for this purpose. This in- 
creases the outside air figure by 5 
percent of the air dryer capacity 
over and above the quantity deliv- 
ered to the space. This is not al- 
lowed for in the calculations.- 
H. W. HEISTERKAMP, manager, air 
dryer dept., Bryant Industrial Div., 
Affiliated Gas Equipment Co., Inc., 
Cleveland. 


SIMPLIFYING SYMBOLS IN 
ENGINEERING REPORTS 


Tims Is A plea for the adoption of 
symbols suitable for use on a type- 
writer. The use of Greek letters 
and other special symbols—and odd 
positioning and symbol arrange- 
ments—just doesn’t work out in a 
busy engineering office. It is true 
that on the blackboard and in text 
books the complication mentioned 
above is not always a disadvantage 
but the object of engineering pro- 
cedure is to enable the efficient 
handling of engineering and labora- 
tory reports in typed, magazine or 
bulletin form. Such material should 
be capable of transcription by cler- 
ical help simply by copying or from 
dictation. A valuable engineer 
hasn’t time to go back through a 
paper, drawing in the symbols, or 
otherwise working on what should 
be simple clerical copying. 
Consequently, a flexible system 
for the use of symbols on the ordi- 
nary typewriter should be used. 
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This would also fit magazine and 
printed bulletin requirements and 
eliminate the trouble they, too, have 
with symbols. Without claiming 
originality, I have worked out a 
method which is practical and for 
several years now, has shown its 
value. To use it, only two special 
symbols are required, a plus sign 
and an equal sign. It is easy to 
have these added to any standard 
typewriter, or lacking them any 
typist can draw them in. The fol- 


lowing paragraphs outline’ the 
method I use. 
Each paper, report, or article 


should contain a key to the sym- 
bols used. So-called “approved 
symbols” can cause trouble if the 
above rule is not followed. For 
instance, if a symbol for length 
were used without a key attached, 
you wouldn't Know what unit of 
length was intended. The first rule, 
therefore, is to attach a symbol key 
to each report, and not be too in- 
sistent on an approved list of sym- 
bols. 

The use of subs is changed, the 
“sub” being placed on a line and 
directly after the letter. “H sub b” 
would be written, Hb, or h sub B 
written hB, or H sub 1, H sub 2, etc., 
written Hl, H2, etc. The rule to 
follow on this is that numerals and 
letters without a space between 
them constitute an algebraic sym- 
bol. Thus H be x, means H times 
b times c equals x. On the other 
hand Hb C x means, H sub b 
times C equals x. 

Another rule is that where words 
or initials, such as fpm, are used, 
put them in parentheses thus: 
(fpm) A (cfm). Words and ini- 
tials can be used to great advantage 
when a report or other writing is 
to be read by someone not too 
familiar with the author’s imme- 
diate field. To avoid misunder- 
standings, I feel that everything 
possible should be shown in formula 
form, not “H, Btu per hr,” but H 
(Btu) (hr). Conversions, too—not 
“1 ft equals 12 in,” but 12 (ft) 
(inches). 

Another rule is to maintain am- 
ple spacing between the individual 


’ 


parts of a formula. This y 
use of full size figures for e 
and will have other advan 
at once apparent. 

“Differential t’’ may be 
and “delta t” written dt. A: 
sign may be a straight lin 
up to the right; it is m: 
series of fraction lines 
every typewriter. Other syn 
combinations will occur to 
er. Perhaps lists of sugges 
bols would be helpful if i 
the various organizations 
ed. You will find the 
method practical. A good 
check would be to try it 
secretary; I’m sure she'll a; 
K.W. 


HEAT OUTPUT ON 
RADIANT JOBS 


RRerssamo to the articl 
S. Park in the March issue 
Floor Surface 
Heat Output With 
why not verify claims with 
data developed by prope: 
mentation from actual 
conditions? 

The fact that a particula: 
lation was calculated to pr 
to 100 Btu per sq ft of fi 


and comfort conditions hav 


rently been obtained, is n 
to believe that the actua 
from the the panel is as hi: 
calculated value 
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HOW TO CHOOSE 
ROOF CONSTRUCTION 


In the tables published 
Data Sheet on How to Chi 


nomical Type of Roof Const: 


pages 93-95 of the Marc! 
a C value of 0.35 for ‘2 in 


board was given in the headi 


the last table on page 94 
gretted that this is erroneo 
value should have been s! 
2.82, and 0.35 is the recip: 
1/C. This mistake of tran 
does not affect the values 
the body of the table, how 
the correct value was used 
computation. 

Values for 9/16 in. ‘Fiber 
shown in the tables, and it | 
stood that this thickness 
material is being discontin' 
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Temperature 
Radiant 


D. L. MILLs 
search dept., Revere Coppe 
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The 100 percent air conditioned Shamrock hotel—largest in the south—is the central 


feature of Houston's McCarthy Center 


Shamrock Hotel Installation 


Planned for Houston Climate 


h WIL. Rl SA {. resident engineer for Stone A i ebstel 


> 
Boston, construction managers for the hig new Shamrock hotel opened last 


Engineering Corp.. 


month in Houston, describes the interesting wnovations ur or porated in the air 
conditioning and heating installation to adapt it to the climate of the coastal 
plain region of Texas—-where winter lingers hardly more than a month of 
the year and where high humidity prevails. Aim of the highly flexible 


system is to give the public comfort adapted to the individual's requirements 


- SHAMROCK, the largest hotel in 
uth, was formally opened to 
public on March 17. It is the 
tral feature of the McCarthy 
iter, Inc.. Houston, owned and 
t by Glenn H. McCarthy of that 


REOREs 


sThe structure, which encloses 
000,000 cu ft, has various shops 
aq 


administrative rooms on the 

st and mezzanine floors, the sec- 
Md to the seventh floors inclusive 
a devoted to hotel rooms for tran- 
met guests, and the next six floors 
te divided into “doublettes,” each 
> ving a living room with an ad- 
hing kitchenette which is con- 


= 


maled fy the living room by dis- 
‘ De@arir ; . j 
t pearing doors. The upper stories 
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of the building are given over to 
apartments containing two or more 
bedrooms. 

The Shamrock is 100 percent air 
conditioned and the heating and 
air conditioning installation in- 
cludes several interesting innova- 
tions to adapt it to the singular 
climate of the coastal plain region 
of Texas, where winter lingers hard- 
ly more than one month of the year 
and where very high humidity pre- 
vails throughout the year. This im- 
poses an extremely heavy combined 
heat and moisture load during the 
summer months, with wet bulb tem- 
peratures well into the 80's 

In this day of all-year-'round 
systems operating for all spaces 24 
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hr per day, the problem imposed by 
these conditions was to provide flex- 
ible equipment adequate to meet 
the heavy heat and moisture de- 
mands of summer operation and 
suitable for the small amount of 
heating required through the mild 
winter—without causing objection 
able drafts at any season 


Three Water Tube 

Boilers 

The boiler plant consists of three 
integral furnace type, water tube 
boilers. The steaming rate (maxi 
mum continuous) is 26,500 lb per 
hr per boiler, or a total of 79,500 lb 
per hr for the three boilers. The 
fuel burned is natural gas, which 
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leaves practically no deposit on the 
outside surface of the tubes and 
requires no soot blowing equipment. 
All walls and the roofs are water 
cooled, and the floors are ventilated 
air cooled design, so that the fur- 
nace heat releases can be higher 
than for older style boilers. At rated 
capacity, the furnace heat release 
is 33,300 Btu per hr per cu ft of 
furnace volume 

Each boiler is designed for 160 lb 
per sq in. ga working pressure with 
safety vaives set for 150 lb operat- 
ing pressure. The expected boiler 
efficiency is 77 percent, and the flue 
gases will leave the boiler at 478 F. 

The steam scrubbing equipment, 
installed in the steam drum of each 
boiler, is a cyclone steam separator. 
Baffles force all steam and water 
mixture to pass through the cyclone 
separators, which use the centrifu- 
gal principle to separate water from 
the steam. Water, being heavier, 
is thrown to the outside and down- 
ward while the steam rises through 
the center of each separator. The 
manufacturer’s guarantee states 
that solids in the steam leaving the 
boiler will not exceed 3 ppm, if the 
boiler water concentration is main- 
tained by the operators at or below 
3500 ppm. 

The setting of each boiler con- 
sists of proper thicknesses of first 
quality firebrick, tile, and high tem- 
perature insulating block, held in 
place by studs welded to the water 
wall tubes. The outside of the set- 


ting is provided with a sheet metal 
casing to present a neat appearance 
and protect the insulation. 


33 Separate Air 
Conditioning Systems 

The hotel contains 33 separate air 
conditioning systems, with the guest 
rooms and apartments being served 
by four major systems. Each of 
these four systems serves a differ- 
ent geographical exposure, and sup- 
plies an individual unit under each 
window on that face of the building 

The component parts of this unit 
are an extended surface coil with a 
bypass damper and a centrifugal 
fan. The coil is supplied with either 
chilled or hot water by the same 
set of supply and return piping 
The fan takes its suction from a 
plenum into which is drawn air 
from the outside, air from the room 
and basic air delivered through a 
duct system from central air condi- 
tioning units. 

The units were especially designed 
for this installation. Since they had 
to be small and compact enough to 
be concealed under the window 
sills, it was evident that they should 
not be of the self-contained type 
and should provide cooling for sum- 
mer operation by being supplied 
with chilled water from a concealed 
circulating system 

Experience with the prevailing 
high humidity conditions had shown 
that some form of reheat was neces- 
sary for night and intermediate 


The three centrifugal refrigeration machines are driven by steam turbines rated 


at 840, 387, and 261 hp respectively 
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season operation. Econ 
ed to the use of warm 
to each unit through a 
sure duct system; additi 
tages of this method 
ability to furnish part 


al 


tilating requirement of 


and suitability of the ai: 


ing medium on mild 

Due to the drying the 
in the basement desicc 
the quantity delivered t 


, 


will assist in reducing t! 
level of the space to the 


quirement 
weather. The remainde: 
tilating requirement of 


under norn 


furnished by admitting | 


amount of outside ai! 
by means of a long slot 
protected position 


of the hollow aluminun 


High Pressure Air 
Is “Super-Dried™ 


In designing the 
air system which serve 
by means of vertical d 
ing from the basement 


floor, the monetary retu 


able floor 
against duct size, and i 
to be more economica 
chemical dehydration ¢ 
‘super-dry” the air 
deliver less of it thr 
ducts, than to adhere 
tities and duct sizes 
usual high pressure 
apparent penalty of 
tion effected by this 


space wa 


of air is easily overcom« 
ting the air a proporti 
er amount so that, whe 
the locally admitted out 


moisture level of the mis 


sufficiently below that 
to be able to regulate t 
midity. Such an arrange 
possible the bypassing 
the coil to maintain 
room dry bulb tempera 
the penalty of increa 
midity 
The unitary type 

stalled permits the oc 


space to select whatev 


ture he may desire 

serving the system ar‘ 
control of the outside we 
regulates air and wate 
tures to provide alwa 
range of both cooling 
(so that the occupant 
his own climate). In s 
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er, these units provide high-grade 
irc itioning with a relative hu- 
hidi' djustable down to 40 per- 
80 F dry bulb temperature; 
winter weather, they func- 
on as a warm air heating system; 

full winter, they provide hot 
ater he ating. 






Bent 


mi 


urbine Driven 
Centrifugal Machines 


In order to cool and dehumidify 
circulated throughout the 
hamrock hotel, approximately 1500 
ns of mechanical refrigeration ca- 
acity—equal to the melting of near- 

» 3.000.000 lb of ice daily—has been 

; stalled. To accomplish this enor- 
ous refrigeration effect, three cen- 
®ifugal refrigeration machines were 
'gelected to cool a total of 4065 gpm 
of water to a temperature of 41 F 
7 dissipate the heat from the 
building, 5420 gpm of condenser 
@ater is circulated through the con- 
@ensers of the refrigeration ma- 
@hines and then to the cooling tower 
@, the roof of the garage building, 
Mhere the water is cooled and re- 
brned to the refrigeration ma- 
lines to be re-used for the same 


me all 


MF 


rpose 
The refrigerant used is trichlor- 
sgmonofluromethane, which is odor- 
ss, nonirritating, nontoxic, non- 
Mfammable, and nonexplosive. 
& The refrigeration machines are 
Seach driven by a turbine which is 
pplied with high pressure steam 
sand exhausts at a vacuum to pro- 
de high efficiency and economy of 
eration. The turbines have rated 
ppacities of 840, 387, and 261 hp 
id require a maximum total of 
1.600 lb per hr of steam for their 
peration. In order to utilize most 
onomically the steam generated 
h the boilers, the turbines are of 
he extraction type which supply 
am after being partially expand- 
f in the turbines at a lower pres- 
ire for water heating, etc. As much 
7000 lb per hr of steam may be 
ed from the turbines at a pres- 
re of 40 lb per sq in. to be used 


y 


r other useful purposes 
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vel Ventilation 
Air System 


Since ooking is done in the 


partments, the ventilation in this 
iiding must be exceptionally good. 
» accomplish this, generous quan- 
‘@s Of fresh air are flooded down 


the corridors and exhausted there- 
from. 

The apparatus providing these air 
supplies is novel, in that part of 
the supply stream is partially dehu- 
midified by passing it through a 
chilled water coil. This does not de- 
humidify the air to the required 
extent, but does lower its tempera- 
ture to a point which would be un- 
satisfactory for introduction into 
the corridors which have no great 
heat gain. A lesser stream is there- 
fore passed through a lithium chlo- 
ride desiccator which dries it far 
below the required level, yet raises 
its temperature to about 95 F which, 
again, is unfit for introduction into 
the corridor. 

However, the two streams are 
mixed before entering the supply 
fan, and the elevated temperature 
of the desiccated air raises the low 
temperature of that from the chilled 
water coil, while its low humidity 
adjusts that of the latter stream 
until both characteristics of the 
supply air are satisfactory. This 
results in a great saving of refrig- 
eration tonnage and yet requires 
but a small desiccator 


Temperature Control 
for Public Rooms 


There are numerous public rooms 
in the hotel, but by far the largest 
is the Emerald room—the main 
dining room—measuring about 105 
ft square. It has a dance floor of 
considerable size from which the 
tables rise on all sides on terraces 
of progressive elevation so that all 
occupants have full view of the floor 

It is well recognized in the air 
conditioning industry that there is 
a limit to the control of the tem- 
peratures within spaces by means 
of bypass control on refrigerative 
types of air conditioning systems 
yet that this is an economical means 
of control. The individual systems 
serving the public rooms (such as 
the Emerald room, the Shamrock 
room, and a host of others) are ar- 
ranged to permit control of room 
temperature by means of the by- 
passing of air around the dehumidi- 
fier until this means of control 
starts to produce an adverse humid- 
ity condition. At the very start of 
this condition, the system changes 
over to a type of control in which 
the dry bulb temperature of the 
space is regulated by the addition 
of reheat while the moisture re- 
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moval proceeds as usual or even in- 
creases should such be required 
These provisions provide a quality 
of air which, it is felt, has seldom 
been previously secured in rooms 
of this nature 

The cleaning of air entering the 
building and passing through the 
various air conditioning units is 
accomplished by three types of fil- 
ters. Outside air which floods the 
corridors passes through automatic, 
self cleaning, viscous coated filters 
Air from these corridors forms the 
supply for the primary apparatus 
located in the basement, which sup- 
plies the 1224 room units with basic 
air. Before passing through this ap- 
paratus, the air is again cleaned by 
self-cleaning electrostatic air filters 
in which electrical precipitation is 
combined with automatic air filtra- 
tion by a viscous coated traveling 
curtain of overlapping panels 

The outside air and the recircu- 
lated air entering the room units 
(directly from the outside and the 
room, respectively) passes through 
unit type filters which are wash- 
able, and provisions have been 
made to wash and replace these fil- 
ters on a continuous cycle without 
interruption of air filtration 
through these units 

Cleaning of air which passes 
through the 33 air conditioning 
units serving various spaces below 
the third floor is accomplished 
mainly by automatic self cleaning 
air filters using viscosine. Some 
smaller units for this area are pro- 
vided with unit type filters 

The aim of this somewhat un- 
usual, highly flexible system is to 
give the public new comfort adapt- 
able to individual requircments, as 
the position of the bypass dampers 
in the room units which control 
temperatures can be adjusted by the 
occupant without altering the auto- 
matic functions of the system as to 
quantity and quality of air 


Hedrick & Lindsley, of Houston, 
are the architects and engineers, 
and Stone & Webster Engineering 
Corp., Boston, are the construction 
managers Donald N. McCord is the 
project manager for Stone & Web- 
ster. The Associated Mechanical] 
Contractors, Houston, installed the 
heating and air conditioning. 
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INDUSTRIAL VENTILATIO\ 


Fog Removal in Industrial Plants 


F oc REMOVAL is a subject as old as 
industry itself, has long been a per- 
plexing problem to plant operators, 
ventilating engineers, hygiene and 
safety engineers, governmental and 
insurance inspectors—and last (but 
by no means least) the industrial 
worker. 

This article concerns fog removal 
in the veneer industry. It is not 
intended to claim that the method 
of solution will prove effective in 
the various other industries, such 
as foundries, plating, metal clean- 
ing, etc., in which the operations 
involve the use of hot water tanks 
or vats. 

In the veneer industry, two meth- 
ods of log preparation are in com- 
mon use. The first is a steaming 
process by which the logs, after be- 
ing cut to the required length (gen- 
erally 8 ft) are stored in what is 
termed a “steam chest.” As a rule, 
these chests are independent struc- 
tures and are usually remote from 
themanufacturing buildings; there- 
fore, they do not present a problem 
of fog dispersion and removal. 

The second and most widely used 
method of log preparation, generally 
found in every veneer mill, is the 
steam heated hot water vat. These 
vats average 9 to 10 ft in width and 
depth, but vary in length depending 
upon space limitations. Each vat 
has a loading and an unloading 
end with a hinged trap door for 
access to each of these ends. The 
intermediate area between ends is 
covered with heavy wood planking. 

The method of loading and un- 
loading the soaking vats may vary 
depending upon space and plant 
layout, but in the case of long vats 
it will be found that the loading 
end is located outside of the build- 
ing exposed to the atmosphere and 
to the whims of the elements. The 
unloading end is always, or almost 


le 


ROBERT C. SORONEN, chief engineer, Cloverland Cont 
Co., contractors and engineers, Iron River, Mich., deseril» 
illustrates a system involving exhaust fans and unit heat 
supplying tempered make-up air that solved a severe fog jp 
The method could be adaptable t 


in a veneer mill. 


industries using processes that involve hot rinse tanks 


always, within the bark removal 
room or the veneer room. 

After the logs have been loaded 
into the vats, they are soaked in 
200 to 212 F water for periods rang- 
ing from 12 to 24 hr and are then 
removed for the purpose of peeling 
the bark and conveyance to the 
veneer lathes. 

The problem of fog removal comes 
into being as the vat unloading 
process begins and continues dur- 
ing the peeling or bark removal and 
until the log has cooled. As the 
operation is incessant, so too is the 
problem unless corrective measures 
are undertaken. The problem can 
be exemplified by an actual case I 
was called upon to survey and to 
offer corrective measures. The sys- 
tem described and illustrated proved 
to be a 100 percent success in oper- 
ation. 


Fog Problem in a 

Veneer Mill 

This veneer mill encountered its 
fog condition with the advent of 
cool fall temperatures and pro- 
gressively became worse as temper- 
atures dropped to zero and subzero 
levels, with a gradual lessening in 
intensity and disappearance with 
the coming of spring and warm 
summer temperatures. 

My visit was made in early winter 
with temperatures in the low 20’s 
The veneer room was completely 
enveloped in fog ranging from a 
density of “fair visibility” at that 
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portion most remote fron 
removal room, to a visibilit 
solute zero” in the area ad 
the bark removal room 

Men employed in the bar 
al room, where the logs ar: 
ed and peeled, were forced t 
oilskins over their heavy vw 
prevent saturation of thei: 
from fog and condensed |! 
collected and dripped fro: 
derside of the roof. 

This condition represe 
rious problem. It had alread 
sulted in one death caused 
worker falling into an ope 
a serious case of scaldi 
another worker had falle 
vat but was pulled out in | 
plant superintendent, a 
the manufacture of ve! 
lacking in knowledge of \ 
had spent hundreds of d 
countless hours of worry ‘ 
tial but ineffective measu! 
removal. 

Two unit heaters, each 
side air connections to roo 
ed goosenecks and with at 
bined capacity for deliver! 
cfm heated from an enter! 
temperature of 30 F 
leaving temperature ol! pl 
mately 75 F (with 100 psi stea 


Opposite: Nine exhaust fan> the rs 
tain walls, and two unit heaters ' 
furnishing tempered make-up * * 
installed at a veneer mill to corre 
serious fog problem 
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the heating medium) had been in- 
stalled in the bark removal room 
with their discharges’ directed 
toward the vats. Each vat was 
equipped with a 24 in. x 48 in. wood 
vent stack from the vat surface 
which terminated above the roof. 
The stacks had no weather caps or 
siphon vents. Two 24 in. x 72 in. 
roof vents were installed directly 
over the center of the bark removal 
room. 

In addition to a window opening 
less glass—and two doorways, one 
to the exterior and the other lead- 
ing to the unheated vat loading, 
both less any means of closing—the 
walls and roof were of such poor 
and loose construction as to permit 
the infiltration of an almost un- 
estimable amount of outside air. 

For the overall intent and pur- 
pose, the vent stacks serving each 
vat were correctly installed at the 
source but were much too small in 
area to be effective. The tempered 
16,000 cfm supplied by the unit 
heaters could not be effectively ex- 
hausted through the two 24 in. x 
72 in. roof vents. 

The sequence and the speed of 
operations limited the unloading of 
vats to not more than two at a time. 
As the unloading process began, the 
rapidly dispersed steam and vapor 
from both the opened vat surfaces 
and the logs was forced by the unit 
heaters to scatter throughout the 
entire volume of the bark removal 
room. As the vapor volume in- 
creased, it was in turn forced into 
the veneer room. 


Nine Exhaust Fans 

Installed 

Several systems of corrective ex- 
haust measures were schematically 
sketched and each was weighed 
against the other, with the final 
decision based upon probable effec- 
tiveness and installed cost. 

The system of exhaust decided 
upon involves the use of nine 26 in. 
diameter propeller type exhaust 
fans, each 1% hp, 1140 rpm, 220 
volt, 3 phase, 60 cycle, 8200 cfm. 
(see the accompanying plan and 
longitudinal section “A-A”). Due 
to the limited clear height, fans 
Nos. 1 and 9 were furnished with 
sheet metal weather hoods and were 
installed to discharge to the atmos- 
phere over the vat loading room 
roof (see section “A-A” and section 
“C-C”). Fans Nos. 2 through 8 
discharge directly into the unheated 
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vat loading room and thereby assist 
in increasing the comfort of those 
employed in this area. 


Unit Heaters Temper 

Make-Up Air 

The two unit heaters shown with- 
in the bark removal room were re- 
moved and relocated in the veneer 
room at a distance of approximately 
50 ft from the wall dividing the two 
areas and directly in line with the 
wall openings. 

To assist in preventing possible 
crossdrafts, which would otherwise 
impair the effectiveness of the ex- 
haust fans, a longitudinal curtain 
wall constructed of wood planking 
was erected. In addition, drop cur- 
tains or dividing walls, also con- 
structed of wood planking, were 
erected between each vat to prevent 
short-circuiting. The longitudinal 
wall extends the full width of the 
bark removal room and from the 
roof line to a distance of 7 ft above 
the floor line. The dividing walls 
between vats also extend from the 
roof line to approximately 5 ft above 
the vats. The surfaces of the cur- 
tain walls and the underside of the 
wood roof directly overhead were 
treated with two coats of bitumastic 
paint. 

The exterior or exposed walls of 
the bark removal room—and the 
common wall between it and the vat 
loading room—were sealed with a 
good grade of heavy roll roofing, 
doors were well fitted and weather- 
stripped, and window openings were 
equipped with new tight-fitting 
sash. These factors are important 
in decreasing infiltration to a mini- 
mum. All existing gravity vent 
stacks were removed and the roof 
openings were sealed closed. 

Each exhaust fan has a totally 
enclosed, drip proof motor. Each 
motor is controlled by an independ- 
ent manual across-the-line starter 
with start and stop pushbuttons in 
the cover and NEMA type 4 water- 
tight enclosure. 

Figuring Cfm 

of Exhaust Fans 

The amount of the exhaust and 
the size of the fans was determined 
as follows: 

a) Assume 225 cfm exhaust per 
sq ft of vat surface. (It has been 
determined by experience that 200 
to 250 cfm exhaust per sq ft of vat 
surface will prove effective under 
this category of service.) 
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b) 9 ft x 4 ft = 36 sq ft \ 
face area. 
Cc) 36 X 225 cfm = 8100 cfr to », 


exhausted per vat. 

d) Fans were selected with 4 de. 
livery capacity equal to or 
greater than the required ex hays 
requirements and conformin; 
specifications stated in the aboy, 
paragraph. 

As previously mentioned. play: 
operations limit simultaneous ya: 
unloading operations to two. There- 
fore, this determined a constan: 
exhaust rate of 16,200 cfm. During 
the heating season, the two uni: 
heaters relocated in the veneer room 
are in constant operation to suppl) 
a total of 16,000 cfm of tempered 
outside air for make-up. 

In conclusion, it appears eviden: 
that the system described and illus- 
trated could be adapted or applied 
to other industries employing th: 
use of hot rinse tanks or vats and is 
equally adaptable where overhead 
electric hoist units or monorail sys- 
tems are in use for mechanical han- 
dling of products without interfer- 
ence to the product or the handling 
system. 


Advantages of 

This System 

The advantages of this type 
system—to name a few—are 

1) Low initial installed cost d 
to simple design. 

2) Minimum of maintenanc: 
3) Highly effective exhaust 
usually uncontrollable and rapid 

dispersing steam and vapors 

4) Positive secondary ail! 
ment within the breathing zon 
the operators. 

In a future article, I hope t 
scribe and illustrate other 
means of fog removal from tanks 
and vats as applied to the 
and other industries. 


REPORTS PROFIT AND 
SALES FOR YEAR 


Net profit of Carrier Corp. for th 
12 months ended January 31, 1%! 
was $2,347,896 as compared wi: 
$2,286,810 in the preceding simila: 
period. 

Completed sales totaled $53,159. 
620. The comparable figure for 
12 months ended January 3!, 1% 
was $53,974,774. New orders wet 
booked in. the amount of $50,67- 
071. The total for the preceding !- 
months was $45,633,596. 
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ve coils are divided into six-pipe-wide sections, 
sing about 875 ft of 114 in. pipe per liquid feed 
mstruction view looks toward the club area 
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E XCEPT AMONG its enthusiastic fol- directed by a captain, or “skip,” wh the stone down the ics 
wers, the sport of curling is not stations himself at the target toward lirecti f the ski 
well known in the United States which the players are shooting and weep the ice directly in 
This old ice sport (of Scottish orig- calls the shots for his team. Each ind or t ne side of the 
finds its greatest following in player throws (“lays two stones help its speed and direction. Curle1 
ada; it does, however, have a with opposing players throwing a! laim that vigor ind effective 
od number of rabid devotees in ternately. The object is for each weeping can add m 
the U.S., principally in those north- team to place as many stones a f distance to a sh I 
rn border states where winter wea- possible closest to the center of the back Of the sweeping 1s th 
ther lends itself to ice sports target heat is thereby generated 
A curling rink consists of one or When a curler releases his stone i minute water 
re ice strips, or “sheets,” approxi- toward the goal, two of his tean f the stone, thus red 
14 mately 15 ft wide by 140 ft long mates, equipped with bro 
Buliseyes painted in the ice, 38 
yards center to center, are the tar- 
Gets ft hiet lay ~ _ air “Der . . : , 
whieh players direct their ROBERT E. MILLER, sales engineer. W esterlin & Camp- 
stone: The curling stones are . =r : a 
S malioh . a > p - P . be 22 > ’ > > ’ 7 
polished granite blocks weighing 42 bell Co., Chicago, presents the details of the piping and 
194 ‘0, spheroid in shape, and equipped refrigeration facilities for a new curling club having four 
With roosene i ° ° ° , ‘ : , 
ver Th ek handle in the top sheets of ice. The liquid ammonia refrigerant is applied 
670) - née game is usually played be- ; : : f 2 ; 
tween two teams. called “rinks.” of directly to the pipe coils through a liquid ammonia 
‘Our players each. Each team is circulating system. There is about 21,000 ft of pipe 
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Supply and return headers are in a concrete trench at the engine room end of 
the building so as to have a minimum run of the interconnecting mains 
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Until last winter, curlers in the 
Chicago area depended on Mother 
Nature to produce and maintain 
their ice. Four country clubs north 
of Chicago have had outdoor curling 
rinks since the middle 30’s. Too 
often, this confidence in Mother 
Nature was misplaced and a match 
or an exhibition had to be post- 
poned or cancelled. 

After 10 or more years of such 
unpredictable operation, a group of 
enthusiasts last fall constructed an 
indoor ar- 
tificial ice 
rink in 
North- 
brook, IIl., 
just north 
of Chicago. 
The build- 

















This is a diagrammatic sketch showing the prin- 
ciple of a liquid ammonia circulating system a- 
used on this job. It is not a drawing of this 


particular installation 


ing, approximately 60 ft wide x 200 
ft long, is of double Quonset con- 
struction (two Quonsets side by 
side) and houses four sheets of 
curling ice. Construction was begun 
late in September and the building 
was in use by January 1. 


Two Types of 

Piping for Ice Rinks 

There are two general types of 
refrigeration systems used for ice 
rinks. The first and more common is 
the brine rink, where the refrigerant 
cools an intermediate brine which 
in turn is circulated through the 
pipe coils. With the second system 
the brine circuit is eliminated and 
the refrigerant is applied directly 
to the rink coils. 

The second system is used at the 
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Chicago Curling Club. Am: 
the refrigerant and it is a; 
the rink coils through an a 
liquid circulating system. 
The principle of this ty; 
frigerant feed is shown d 
matically in an accom 


sketch. Essentially, this can on 
ualized by comparing it to ti» briy, 


recirculation system in wh 
brine is pumped from a bri) 
through piping in the spa 
cooled and back again to t! 
cooler. With the liquid ci: 
system, cold liquid refrig 
pumped in exactly the sam: 

The high side arrangem: 
refrigerating systems is ty 
conventional systems; the u 
refrigerant recirculating 
does not affect high sid 

From the high pressure lig 
ceiver, the refrigerant is 
the low pressure receiver, 
being controlled by a low 
float which maintains a set |i 
level at a rather low elevatio; 
the low pressure shell. The refrig 
ant is accumulated at the bott 
of the low pressure shell as a 
liquid, the temperature of whic! 
governed by the suction pr 
being held by the compressor 

The ammonia liquid pump 
lates this cold liquid th: 
evaporator. The refrigeran 
charged from the pump 
distribution main at from 10 to? 
above the plant suction 
This pressure head is necessa: 
force the refrigerant thr 
distributing mains and thr 
throttle valves or orifices |! 
the entrance to each refrigt 
pass at the evaporator. Thes¢t 
fices or valves are not expa! 
valves but are used merely | 
tribute the liquid uniform) 
number of evaporators or t 
ber of circuits of one eva! 

As the liquid refrigeran' 
through the evaporator, its t¢ 
ature remains constant, corresp 
ing to the suction pressur 
maintained by the compr: 
portion of the circulated 
evaporated as heat is pick 
the evaporator. 

Considerably more retfri 
circulated than is actual): 
ated and the mixture of 4s 4 
excess liquid flows back to (ht 


pressure receiver. The gas is pumpe 
off by the compressor and the exc’ 


liquid falls to the botton 
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Cross section showing the floor coil 


and pipe trench construction 


simplified piping diagram of the liquid 
recirculating system as installed 





from where it is recirculated 
Although used extensively in gen- 
this 


em has not been applied to ice 


refrigeration applications 


ks as often as has the older brine 
tem. Yet 
t direct expansion of the refriger- 
the rink 
number of 


where local codes per- 


coils, this 


system 
desirable charac- 


tin 
: Ss 


Characteristics of 
Direct System 
1) The 


} 


temperature throughout 
rink practically 


the only difference being that 


coils is 


the refrigerant pressure drop 

This is 
and good 
than 1 F 
and outlet 


igh the coil circ 
design 


result in 


uits 
ntrollable by 
| 

i€sS 


- ym «rill 
Sign Will 


difference between inlet 


TI is important in the case of 
ling, where an even ice temper- 
ire is most desirable. Since the 


ntrol of the ice surface con- 

ditions is by the cooling 

dium, a small temperature range 

he cooling medium will result in 

rm ice surface conditions 

The application of the refrig- 

rant directly to the rink coils elimi- 

the extra heat transfer stage 

ssary with the brine 

ystem and permits smaller com- 

ssion equipment for same 

effective capacity at the ice rink 

For example, to obtain a 16 F brine 

temperature in the rink coils, the 

nia compression equipment 

be required to supply the ca- 

needed at some 8 to 10 F 

this, resulting in larger equip- 

nd greater operating cost 

ant maintenance is reduced 

ere is little if any corrosive 

x Act} ft the refrigerant on the rink 
ls and headers. 


control of 


9 


cooling 


the 
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The refrigerant system as applied 
at the Chicago installation is shown 
sketch. A 2%% i 
ammonia liquid line from the pump 
discharge liquid re- 
frigerant to the rink coils. A throt 


in the isometric 


supplies the 
Oe oe waa 


tle valve on each piping circuit per 
mits control of the distribution of 
the liquid. These valves are ir 


tially set when the plant is put int 
operation to feed an equal amount 
of liquid to each circuit and need 
not be disturbed thereafter. A 4 i: 
line and excess 
liquid to the low pressure receiver 
The suction pressure control valve 
in the suction line between the low 
pressure receiver and the compres- 


returns the 


vas 
Ras 


sor permits regulation of the pres- 
sure and, therefore, the temperature 
of the refrigerant in the low 


The refrigerant com- 


pres- 
sure receiver 
automatically 


pressor is controlled 
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irom a suction pressure swi 
The refrigerant circuit is ec 

wit a bypass e from t 

pressure receiver to the dis 
f the ammonia liquid pun 
yw pressure receive! \rais¢ 

enoug! that there i 

ead to secure gravi 

| lé ‘etrige l¢ 
der ligh retrigera 

Tr ecessal pe 
efrigeral pump wine 

ié temperature imp 
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Curlers say that vigorous and effective sweeping of the ice can add as much as 


15 ft of distance to a shot 


refrigeration load or when the ice 
is initially being frozen or resur- 
faced. 

The floor is of the usual sand fill 
construction. After the ground had 
been excavated and leveled to the 
proper elevation, a fill of pit run 
gravel was used to a depth of about 
18 in. The gravel was thoroughly 
rolled and leveled. Sleepers of 2 x 4 
Douglas fir on 7 ft centers formed 
the supports for the rink piping 
For the rink piping, 14 in. wrought 
iron pipe was used on an average 
of 4% in. centers across the rink, 
making a total of 144 pipes for the 
four rinks about 146 ft long, or about 
21,000 ft of pipe 


Floor Construction 

and Coil Layout 

The piping runs the long way ol 
the building, with the supply and 
return headers in a concrete trench 
at the end of the rink closer to the 
engine room so as to have a mini- 
mum run of interconnecting mains 

In order to keep a reasonable re- 
frigerant pressure drop through the 
rink piping, the coils were divided 
into six-pipe-wide sections. Thus 
there is a total of about 875 ft of 
pipe per liquid circuit. 

All return bends were shop fabri- 
cated and then field welded to 
straight pipe lengths. After fabri- 
cation, each coil section and then 
the completed assembly was sub- 
jected to an air pressure test and 
all welds were tested for leaks with 
soap and water. As a final test the 
entire assembly was given a shot of 


a 


ammonia and tested with sulphur 
tapers. 

The refrigeration system was op- 
erated to freeze the fill before flood- 
ing the area when the ice was froz- 
en initially. 

The club quarters—comprising a 
lounge, bar, cloakroom, and toilets 

at one end of the building are 
separated from the ice area by dou- 
ble pane insulating glass. The club 
quarters are heated by an oil fired 
foreed air furnace, equipped with 
air filters, and there are two pro- 
peller fans in an outside wall for 
exhaust ventilation. The club part 
of the structure is insulated with 
reflective type insulation, over 
which wallboard was placed 


Two propeller fans in the ice area and two fans in the club quarters p: 


exhaust ventilation. An oil fired forced 
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There are also two prope! 
in an outside wall of the 
to provide exhaust ventila: 
was thought that this m 
necessary to avoid condens: 
the roof and walls unde: 
weather conditions. Consix 
is being given to insulating 
area part of the building 
same method as used in 
quarters. 

The refrigeration mac! 
stalled in a 13 ft by 19 
room in the club area, c 
a 742 x 7% double cylinder 
compressor, v belt driven 
hp induction motor. The c: 
is equipped with partial b» 
pacity control to permit 51 
capacity reduction. Duri: 
holding conditions, the c 
operates at 50 percent 
When the ice is being 
tially, or when outside amb 





peratures are unseasona 
compressor bypass valve 
and the compressor operat 
capacity 

For condensing, an eva) 
condenser located outside th: 
ing is used. The evaporat 
denser is equipped with au 
control devices, so that wh 
side ambient conditions 
freezing the water is drai 
the unit and the condense! 
dry 

Westerlin & Campbell ( 
cago, were the engineer 
tractors for the refrigerat 
piping installation, as well : 
ing it under a maintena 
tract 


ov 


air furnace heats the club quarter 
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L. R. Fl LLER, manager of the unit ventilator department, 
The Trane Co., LaCrosse, Wis., explains and demon- 
strates in this practical article a method for calculat- 
ing the heat requirements of store entrances, 
Tables give pertinent data, and the illustrations 


show several actual installations 


entrance served by heating 


duct work to overhead grille 












How to Figure Heating for 
STORE ENTRANCES 


S101 . Look ... and Listen! best way for each particular job 
That familiar sign at railroad cross- Two store buildings are seldom 
ngs can be applied to store en- alike, and seldom is their traffic 
rances problem the same 
The architect designs them to be Building designers are anxious t 
toppers—for traffic going by. He get people in and out, easily and 
makes them the focal point of the without confusion. Entrances are 
building—to attract the attention designed in accordance with ex 
f everyone. That first impression pected traffic, type of building, and 
a store building is important. location. See data in Table 2 
Impressions start the instant the 
ustomer pulls open the door to the \ Ty pical 
building. Proper entrance heating Example 
has a lot do with it Methods of calculating heat re 
While there are many ways to quirements for entrances are dem 
store entrance, there is a onstrated in the following example 





HOW TO DETERMINE INTRODUCED CFM 


the following formula for determining the correct amount of introduced 
ed air in entrance heating problems 
, A; X (T T:) 
(LT —T;) 
where Introduced heated air in cfm 


} 

A Inrushing outside air in cfm 
T Outside design temperature 
T Inside design temperature 

T 


L Leaving air temperature (140 F or less 
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pricy 


mMii« 


F 


tirvive 


desired interi 


the door opened a c1 


rr divided by 60 it is 440 cfn 








4 special heater built into a display fixture solved the entrance heating problem 


at this variety store 


heated to store temperature, or (2 


heated air must be introduced to 
balance the inrushing entrance air 

The general practice used to 
achieve a final temperature of 70 F 
at the entrance is to balance the 
incoming cold air with an equal 
amount of heated air, provided the 
temperature of the air leaving the 
heater is not above 140 F. Referring 
back to the example, it is noted 
that the entering air is at 10 F and 
amounts to 440 cfm. In order to 
heat this entrance air properly, an 
additional 440 cfm should be intro- 
duced at a leaving temperature of 
130 F, to give a final temperature of 


This department store vestibule entrance 





80 


accordance with the 
formula, which is 


70 =F, in 
accompanying 
given on page 79 

Since leaving temperatures high- 
er than 140 F have an objectionable 
effect on the incoming customers, it 
is sometimes necessary to increase 
the amount of heated air and thus 
introduce it at a more favorable 
temperature. Using the same ex- 
ample, but changing the outside de- 
sign temperature to —20 F, it would 
be necessary to have a leaving tem- 
perature of 160 F if the engineer 
balanced the inrushing cold air 


with an equal amount of heated air 


to get the final temperature of 70 F 


is heated by a projection unit heater 


a =. 
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Because this is objectiona 
better to introduce the ai) 
leaving temperature, and 
the amount to 660 cfm 


Vestibule Type 

Entrances 

Normally, the designe: 
ate climates will provide a 
where the entrance heat 
may be located. This als 
infiltration of outside air 
imately one-quarter. T! 
should be located so that 
air will not be released d 
the people entering ths 
Outlets for the unit 
pitched to send the ai! 
Floor and wall type unit 
used to do the entrance h« 
The grille in the top 


the heads of the enterin 
ers. Built-in units hiddes 
vestibule walls have been 
success. These incorporat 
amount of duct work conn 
unit with an outlet gril 
height of 8 ft or bette: 
floor. Normally, air for 
units should be taken fron 
level, but where floor cond 
extremely dusty or mudd 
entrance, inverted unit 
used. These units draw 
the top and discharge 
level. 

Ceiling units (such as ; 
heater) are also recomme 
heating the vestibule 
trance. They should be 
10 ft or more above tl 
some type of diffuser 
give full coverage of the 
area. Warm air from 
starts blending with the 
cold air above the heads 
tomers entering the build 
nating the possibilities o! 
able air currents 

In both cases the uni 
controlled with a thern 
cated in the vestibule. I 
ner the vestibule may 





Table 1—Infiltration throu 

(doors in one wall) 

Passages per Cu ft pe 

hour up to | 

300 110 5 
600 110 8? 
800 110 8 
1100 109 82 
1400 109 81 
1600 108 81 





1. Direct entrance doors 
2. Vestibule entrance 
3. Revolving doors (6 


ft x 


“ 
\ 












Table 2- _Entrance passages per occu- 


pant per hour for various types of 


buildings 





— 
7 Bank 8 
Bart shops ; 
Brokers offices 8 
Can nd soda 6 
Cig und tobacco 25 

> al l0c stores 1 
Dre hops ; 
Drug res 4 
Dey ment stores : 
Furriers .. 3 
unchrooms ; 
Men's shops " 
Office buildings 2 
Public buildings 5 
Restaurants 3 
Shoe stores .. es as ; 4 








Note: These figures were determined by 
su on time spent by customers to trans- 

+ business in each type of building. To 
i this average time, divide the entrance 
ages shown into 60 


efficiently regardless of traffic fluc- 
tuations 

Store buildings that open up into 
high ceilinged areas often provide 
w false ceilings for the vestibule. 
It is possible to use a projection 
type unit heater in this installation 
mounted above the low ceiling and 
onnected to it by duct work. Air is 
taken from the _ store interior, 
heated by the unit and distributed 
by grilles at the false ceiling end of 
the duct work in the vestibule. 


Special Entrance 

Heating 

Some types of buildings—notably 
variety stores, drug stores, and spe- 
‘ialty shops—are often designed 
with entrances directly off the 
street, or from deep showcase win- 
dows without the use of a vestibule. 
Here the problem of entrance heat- 
ing becomes a part of the whole in- 
terior heating. 

One successful approach to this 
problem uses a special type of heat- 
er built into a display stand front- 
ng the entrance. This unit draws 
air from behind the counter, heats 
t, and delivers the warmed air in a 
diffused pattern around the doors. 
Another successful method is the 
application of projection heaters 
mounted over the doors. These units 
should be controlled by separate 
thermostats from the main system 
nee their operation is designed to 

more than straight heating of 


erior 


Revolving Door 
Problem 


Revolving door entrances offer 
t problem in entrance heat- 
ng. With the revolving door the in- 
‘tration is cut considerably over 
tne gie swinging door, but even 
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A short duct connects the unit heater to the vestibule in this case 


so there is a distinct heating prob In many types of buildings whers 


lem. Two or more revolving doors traffic is appreciably slower than 
are often installed to handle ons found in variety stores, etc., it i 
entrance. In this case it is possibl possible to handle the heating o! 
to install a heater over the doors the entrance with convector radi 
with duct work connecting the unit ators, which do not require forced 
to one or more of the doors. Air is circulation of air. In this instance 
taken from the interior of the build the method of handling is to figure 
ing and delivered through grilles in the cubic feet of air per hour that 
the ceiling of the revolving door infiltrates into the building or ve: 
The grille work is located in the in- tibule. Multiply this product by 
terior quadrant of the revolving 0.018 (the Btu required to raise 1 
door. Thus, the heated air from the cu ft of air 1 F) and again by the 


; 


temperature rise desired to get the 
total Btu required to handle the en 


units counteracts the infiltration of 
the outside air at the immediate 


entrance to the interior trance heating problem 


An average of eight passages per hour and large occupancy made it necessary 
to use a high capacity heater for this vestibule entrance 


me eG 
+ 
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“FIVE STAR” RATING 


Predicts “Very Favorable’ 


Air Cond 


V any FEW industries in the United 
States have so clearcut a favorable 
prospect for both the near future 
and longer future as does the air 
conditioning industry. Backlogs of 
orders in this industry, including 
potential orders where selling is re- 
quired to crystallize the desire into 
an order, is estimated after exten- 
sive studies by the author to ap- 
proximate $7 billion—enough to 
keep the industry booming far past 
the next decade. 

Considering this prospect, it is not 
difficult to realize why the rating of 
five stars is given the air condition- 
ing industry by Future Sales Rat- 
ings, nationally known rating serv- 
ice which covers the 97 leading 
American industries. That is the 
highest rating any industry can get, 
and it signifies greater activity in 
this industry over the next 12 
months than in the preceding 12 
months. 

Future Sales Ratings are prepared 
by a group of over 100 industrial 
and government experts, under the 
author’s direction, and the findings 
are published quarterly in Sales 
Management. 


Tremendous Amount 

of Modernization 

While it is true that the next 12 
months for the building industry as 
a whole are unlikely to be as pros- 
perous as the 12 months past, the 
air conditioning industry is ex- 
pected to make a considerably bet- 
ter showing than building as a 
whole, reflecting the tremendous 
amount of modernization work and 
long-suppressed desires of many 
business executives to equip their 
plants and office buildings with air 
conditioning. 

Accordingly, the consensus, in- 
cluding government economists and 
industrial experts, is that the total 
value of condensing units, com- 


itioning Prospect 


PETER B. B. ANDREWS. former industrial economi 


to the War Production Board, explains why the air cond 


industry is given a top “five star rating” by Future Sales R 


a service covering 97 leading American industries, for ¢ 


12 months. Few industries have as favorable an outlo 


for the near future and longer future, according to th 


pressors, centrifugal refrigeration 
machines, and self-contained units 
produced this year will top the $240 
million approximate figure for 1948, 
with a rise to about $275 million 
Aside from the natural long-term 
uptrend in this business, the boom 
can be credited to widespread ex- 
pansion and modernization pro- 
grams, particularly in the retail 
field, stimulated by pent-up de- 
mand for equipment and controls 
which were not readily available 
during and after the war 

Many businessmen have known 
the dollars-and-cents value of hav- 
ing air conditioning installations, 
obtaining proof from surveys show- 
ing business increases ranging from 
20 to 40 percent on a year ‘round 
basis when a store is air condi- 
tioned in such lines as beauty shops, 
drug stores, novelty shops, variety 
stores, restaurants, and hotels. 

Thousands of business executives, 
either employed temporarily in 
Washington as dollar-a-year men 
during the war emergency or there 
for a few days harassedly trying to 
get materials priorities (I talked to 
many myself) became solidly sold 
on air conditioning as they maneu- 
vered about Washington from air 
conditioned to non-air conditioned 
buildings, thus emphatically feeling 
the contrast. Experiences of tem- 
porary officers in the armed services 
likewise highlighted the desirability 
of air conditioning. 

Logical important prospects for 


air conditioning installa 
represented by 


these 


(particularly in the War P 


Board, which controlled 
dustry’ who came from 


conditioning-using indu 


candy manufacturing 
drugs and chemicals, pri 
lithographing, textiles 
metal working, food prox 
storage, building, bank 
shops, barber shops, bi 
studios, clubs, funeral 


pitals, hotels, office build 
agement, medical, recreat 


partment stores, theate! 
picture production, and n 
different lines 


All these (and a numb 


ers) are logical prospects 
original air conditionin 


tions or for modernizatio: 


improved equipment now 
Technical refinements si! 


tt 


have increased the effi 


cooling systems, enhan 
sensitiveness and rugged 
company, for example 

oped an electronic air co 
control system claimed 
times more sensitive thai 
types. Many of the prosp 
above industries are w 


some of these newer dev 


New Construction 
Important 


Aside from moderniza! 


ects, expenditures for new 
tion naturally are very 
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it does not appear that 
-onstruction this year will 
<ceed last year’s record- 
total, but total new con- 
does not have to top the 
ion figure of last year in 
e considered a good show- 


=~ ere ~ Si — tie te 


; in fact, almost a fever- 
itv in some government 


= 


» get public projects un- 
stimulated by the beliefs 


os 


that tendencies to recession 


would thus thwarted. The ma- 


wever, continue optimistic 

pn t isiness outlook and many 
stil] talk apprehensively of inflation 
ason for this apprehension 
emendous amount of work 
pproved or planned, and the 
ve impact of such projects 


fairly tight metals and 


ipplies situation. A mini 


$5 billion in government 
i municipal projects (about 
dollars higher than last 
the level it is hoped to 


without disturbing the sup 


ture, which is thought fur 
be complicated by the rising 


se and export material spend- 


ist not Dé 1orgot 
expenditures of states and 
ipalities also have been long 
ed: moreover, many of thes« 
ne financing for various 
and have the cash in hand 
‘eed. Some of them, frankly 
ting lower building costs 
ne reason, the author be- 
the longer term outlook 

1949) will develop much 
rably than the majority 


lusts now anticipate 


Need for 
Public Building 
‘an be no question that the 
lifts of population during 
years, together with the 
ide wartime lag in construc- 
ve created a need for ex- 
f public building that will 
iy feit for years to come 
to the obvious projects 
on which could approxi- 
billion this year, there are 
of others that are less 
Ke out, to the end that their 
ation would bring expen- 
the author estimates, aver- 
ut $74 billion annually 
ext several years 
A y, from all I have been able 





to glean in my researchi1 
works needed now runs well in ex 
cess Of $100 billion. One group in 
Washington has its eye on a figure 
even higher than this as a lor 
term planning base in a 


drive to smash the peak-and-valley 
cycle and bring the nation at least 
some semblance of an_e even 
progressing economy. Many projects 
have been postponed for years 
through the depression and the waz 
and meanwhile, the country 
population has grown enormously 
people have risen to a comparative- 
ly higher level of prosperity for 
more of the population, and nev 
urban centers and more geographi 
cal problems have been created 
This all bodes well for the air con 
ditioning industry the iverage 
government executive is more sold 
on air conditioning’s attractions 


tnan 


the average private dustry 
executive 
With private capital expenditure 

the situation differs considerably 
both from the viewpoint that some 
firms expanded about as far as the’ 
wish and from the viewpoint that 
some are just plain scared of Ad 
ministration policies. In the ex 


tremely important private residen 


tial construction field, there has 
been a considerable recent slow 
down, reflecting the tightening of 


financing, some consumer resistance 
to high prices, and retarding 
builders’ plans to see what the 


yr YY) 
ern 


— 
= 
—o 
o. 
—" 
f 
7 


financing wi be much easie! 
that prices will decline much, b 
as soon as the legislative muddls 


Many businessmen know the dollars- 
and-cents value of air conditioning 


from surveys showing business in- 


creases due to it 





Piping & Air Conditioning, April 1949 





igs, public 


tutional buildings—will come off 
the shelf. 

Some economic pessimists have 
been pointing significantly at re 
cent decreases in the rate of sa\ 
ings. This applies, however 
the rate of savings. Even a consid 
erable reduction in the total of the 
nation’s savings would not be 
alarming, the author believe 
view of the enormous total 

In fact, since the liquid asset p 
could logically be lowered (much 


this money has been laid aside 


the day when desired things becam« 


more available) by $75 billion wv 
ut cause for concer! 

On the basis of such reasoni! 
the various preceding conte! 


represent, therefore, does the board 


ff editors of Future Sales Rat 


+ 


base its decision to give the air 


ditioning industry a top ratin 
e Star for the next 12 months 
This industry, obviously, will ger 


rate tremendous buying powe! 


arry out its numerous and dive! 


Numerous Products 


Are Used 


“he ramifications of air condi 


ipplies are unusually broad. Com 
pleted equipment and installati 


ludes such items as motors, fa! 


belts, transmission drives, compres 
sors bearings various type 
lardware, noncorrosive metals, pipe 
ind tubing i broad variety yf 
valve ind fittings, numerou 
truments, controls, regulator 
nidistats ih i wide range eet 
neta ondensers. fittings ip 
S pipe overing nsulatio 

pray nozzies, pumps, water treat 
ment, metal weatherstrips, refriger 
tion machinery, ventilators, and 
dozens of others 

Prospective high activit é 
air conditioning industry is bound 


to have a favorable impact through 
out these various fields. In thi 
manner does the board of editor 
if Future Sales Ratings try to look 
ahead, after finding conclusively in 
many years of experience that 99 
percent of most statistics are stale 
They do not show what we will d 
they only show what we have dons 
and to use them in steering the 
course of the ship of business 
like sending the navigator back t 
the stern to look at the wakes 
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Forced Air System Heats 





FRED G. HAMBURGER, of Guy B. Panero, consulting engineers, New York, descrif 


the forced air heating and ventilating system for a 14 story apartment hotel building 


Bogota, Colombia, now under construction. 


heating coils, laundry, kitchen, unit ventilators, and hot water storage heaters. 


Two unit type steam generators suppl) 


WH} 


the heating load is small, due lo the high outdoor design tem perature, problems ol 


tude, fuel availability, water conservation, distance, and language required considerat 


T HE CAROLINA Vasquez de Ospina 
apartment hotel building, in the 
capital city of Bogota, Colombia, 
which has been designed to provide 
the finest modern living conditions, 
is now in process of completion 
ready for occupancy late this year 
The building will be 14 stories high, 
one of the tallest in Bogota, and of 
all steel and concrete construction 
There will be provided 103 apart- 
ments of from two to 10 rooms, plus 
a penthouse, a 200 seating capacity 
restaurant, bar, beauty parlor, bar- 
ber shop, kitchen, laundry, stores, 
and living quarters for maids and 
porters. Facilities in general will be 
equal to the most modern hotels in 
the United States 

On the mezzanine to 12th 
floors inclusive will be the apart- 
ments, with the first floor used 
for lobby, restaurant, kitchen, and 
stores. Kitchens in apartments will 
be provided with the latest electric 
cooking equipment. The basement 
will include utility services, boiler 
plant, laundry, restaurant, kitchen 
storage and refrigeration, and a 
large water reservoir. Elevator fa- 
cilities include three modern pas- 
senger and one service elevator. The 
firm of Guy B. Panero, consulting 
engineers, New York City, was com- 
missioned to design a complete 
forced air heating and ventilating 
system, kitchen and _ laundry, 
plumbing system, boiler plant, and 
to prepare specifications in English 


the 


84 


The architect is Herrera-Carrizosa- 
Hermanos, of Bogota. 

Though most problems of design 
and planning were similar to those 
met in the United States, conditions 
peculiar to the location were first 
determined. Bogota is at an ap- 
proximate elevation of 8400 ft above 
sea level, affecting air quantity cal- 
culations. Basic formulas were re- 
vised to account primarily for the 
change in air density from 1 at zero 
altitude to 0.730 at 8400 ft, or 13.4 
to 18.3 cu ft per lb. This, of course, 
resulted in increased air volumes 
Similar corrections were made for 
the boiler flue gases. Fans, in turn, 
which are rated at sea level condi- 
tions by the manufacturer, were all 
selected for the elevation specified 
and the horsepower and speed re- 
vised accordingly. 


Climate Is 

Quite Uniform 

The climate of Bogota, which is 
near the equator and south of the 
Isthmus of Panama, is surprisingly 
uniform throughout the year with 
annual mean dry bulb temperatures 
of 63.8 F maximum and 50.4 F mini- 
mum. Dry bulb extremes vary from 
30 to 80 F, while the wet bulb tem- 
perature mean varies from 54 to 61 
deg. 

Data were obtained from a group 
of three year averages provided by 
the national! observatory of the uni- 
versity in Bogota. As a result, and 
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after consultation wit 
tect, the design temperat 
upon are 70 F inside wit! 
side. Wind 
average maximum and 2 
erage minimum 

Air is delivered to the 
110 F in the forced ai: 
at 70 F in venti 
The selection of delivers 


velocities ar: 


Spaces 


perature was based 
need for reduced air q 


greater differentials du 


limitations in corridor } 


Selection of a desirable 
the boilers was difficult 
gota is almost a week's 
boat and rail, or by road 
nearest seaport, and the 
be ample, cost be 
and 


must 
ondary to supply, 
guarantee of supply fo. 
Due to 
consideratio1 


sumers. space 
and other 
finally selected in place o! 
oil normally available is 
United States Grade N 
not available at all for 


The local power com} 





Apartment Hotel Buildif 


r) 


vides a three phase, four 


cycle, grounded neutral s} 
260 volts between phase 


volts between phases ana 
In general, power is provid 


or 150 volts single phas 
volts, three phase for 
distribution. Standard 22! 


tors were specified for hea 


rit 


ventilating equipment w! 











bank of service transformers 


f duction to 230 volts. Kitchen 


eating equipment was speci- 


an 
fied at 230 to 250 volt standard. Mo- 
tors over 3 hp were provided with 


low starting current equipment ac- 
cording to utility regulations 
Water Supply 

Is Limited 

A local problem of importance is 
the limitation on water supply from 
the city mains. In dry seasons par- 

larly, this service is for a few 
hours only in the morning or the 
afternoon. As a result, a 55,000 gal 

‘rete reservoir is provided in the 
basement in addition to the usual 
roof tank. Water temperatures av- 
erage 52 F with a maximum of 57 
F and a minimum of 50 F. Where 
yater supply for refrigeration and 
ther uses is indicated, water econ- 
mizers or methods are obviously 
ecessary. All recoverable conden- 
sate from the steam system is re- 
turned to the boiler and the kitchen 
refrigeration system is provided 
with air cooled compressors 





KITCHEN 


No legal codes govern Bogota for 


plumbing, ventilation, air condi- 
tioning, refrigeration, or boilers. It 
was, therefore, agreed upon to fol- 
low the New York City building 
code as a guide and minimum fo! 
good practice. 

The forced air heating system 
which was designed primarily fo 
apartments from the mezzanine 
floor to the penthouse—is of the 
central type with a single nonover 
loading centrifugal supply fan in 
the basement. The fan is v belt 
driven and mounted on an integral 
base antivibration support. Con- 
nections between inlet and outlet 
ductwork and the fan are made 
with 4 in. minimum asbestos col 
lars. This fan has a capacity of 
23,370 cfm at a static pressure of 
1144 in. and is provided with a 10 hp 
1750 rpm motor. The use of such a 


At each floor, the take-off splits into 
two corridor mains, and branches off 
these mains distribute air to each indi- 
vidual room, with double deflection 
registers on the walls near the ceiling 
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system was decided upon for rea 
sons of economy and because heat 
ing loads are relatively light. Heat 
ing will be required throughout the 


year 


Nonfreeze Coils 

for Uniformity 

At the intake side are provided a 
standard heating coil, filter bank 
and louver and screen arrangé 
ment with necessary access doo! 
for maintenance. Heating coils ars 
of the copper tube and fin type, ars 
of nonfreeze design (despite mini 
mum temperatures normally abov: 
freezing) to obtain uniform heat 
ing over the entire coil face. Thess 
coils are supplied from the 10 lt 
steam system. Filters are of th 
throwaway type arranged in a 
pattern to reduce width of the en 
trance chamber. Air is taken from 
an areaway at street level. The 
isual automatic damper at the 
take was eliminated since outside 
temperatures are normally well 
‘ 


above the freezing poin 
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The duct distribution system, 
which was designed on an equal 
friction basis of 0.1 in. per 100 ft, 
has a single main riser from the 
basement to the penthouse sup- 
ported at each floor by the framed 
opening. Take-offs at each floor are 
made by a throat proportioned in 
accordance with the ratio of branch 
volume to riser volume at the take- 
off and provided with a boot at 
least 12 in. long. The boot also 
serves as an acceptable substitute 
for the usual fire damper at each 
floor. 

The riser is adjacent to the cen- 
trally located passenger elevators. 
At each floor the take-off splits in- 
to two corridor mains. Branches 
off these mains distribute to each 
individual room, at which point are 
double deflection registers on the 
wall near the ceiling. 


Small Capacity 

Registers Required 

Care was taken to avoid possible 
transmission of sound from one 
apartment to another by careful 
design of the branch connections. 
An interesting feature of selection 
of the registers was the extremely 
small capacity units required for 
some rooms due to the relatively 
low transmission rate, with temper- 
ature differentials inside to outside 
of only 20 F; some manufacturers 
did not have catalog ratings at 
these low capacities. Approximately 
90 percent of all room registers are 
only 8 by 4 in. in size. 

Each room is provided with a 
manual damper operated from a 
wall dial for the occupants’ use. 
These dampers made necessary the 
provision of an electrically oper- 
ated static pressure regulator at 
the supply fan. Major control is 
provided, however, at the heating 
coil by means of a _ thermostat 
downstream of the coil which con- 
trols a modulating steam valve in 
the supply. The duct thermostat is 
controlled in turn by an outside 
compensating thermostat which 
varies delivered air temperatures 
with changes in outside conditions. 
The control is also expected to min- 
imize greatly the use of the manual 
dampers by the tenants. All ther- 
mostatic controls are of the low 
voltage electric type; an electric 
system was provided due to the 
widely separated locations of the 
supply fans which required local 
transformers only at these points. 
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Each Apartment 

Has Exhaust System 

Each apartment has an exhaust 
system to aid in circulation and to 
remove kitchen and toilet odors. 
Stamped steel registers with lock 
louver boxes are provided in each 
kitchen and toilet. Exhaust ducts 
from these systems are collected in 
13 toilet and four kitchen exhaust 
risers, with discharge at the main 
and penthouse roofs. 

Since the main roof is used also 
as a terrace for the penthouse 
apartment, it was found desirable 
to so route these risers that much 
of this roof space would still be 
useful for that purpose, present a 
pleasant appearance, and keep the 
exhaust discharge a_ satisfactory 
distance from the penthouse to dis- 
pel possible odors. Roof exhaust 
fans for this purpose are the fully 
housed type, all copper, with down 
discharge and equipped with vari- 
able speed pulleys. Toilet exhaust 
on the basement, Ist floor, and mez- 
zanine floor is also tied onto these 
fans. Control of all fans is from 
the basement. 

Exhaust ventilation only is pro- 
vided for the basement general area 
and the laundry by means of an 
exhaust fan in a fan room on the 
main roof. A single riser runs from 
the basement and is located in an 
enclosed shaft with the kitchen ex- 
haust riser. Ductwork from the 
laundry to the fan is of copper 
though other branches on the same 
system are of galvanized iron. Con- 
nections between the copper and 
iron are made with asbestos collars. 
Filters are provided for the air en- 
try into the laundry only, which is 
from a street level area. 

A similar exhaust system is pro- 
vided for the kitchen and exhausts 
over the range hoods, bakers’ table, 
steamers, and dishwashers. The 
kitchen exhaust fan is similar t 
the laundry fan with air cooled 
bearings outside the casing, and it 
is located in the same fan room. 
This fan is provided with a fire 
damper at the discharge which by- 
passes the air for protection of the 
fan in case of range fires. 

The kitchen duct system from the 
range hood to the fan is made of 
No. 10 ga black steel and the riser 
in the enclosed shaft as well as the 
fan is insulated with 2 in. 85 percent 
magnesia blocks. Ducts from the 
dishwashers are made of copper 


and are pitched back to the 
ers. The foot of both kitche 
laundry risers is provided 
pocket and drain for possib! 
densed moisture in the risers 
kitchen and laundry areas ; 
signed for exhaust at not les 
20 changes per hour with : 
for the kitchen provided by « 
from the restaurant ven 
system. 


Horizontal 

Unit Conditioners 

Separate supply and exhau 
tilation systems are provid 
the first floor restaurant a 
mezzanine barber shop and 
parlor. Standard horizont: 
unit conditioners with fan 
and fan, heating coils, and 
away filters are located adja 
the areas served and provid 
modulating type steam 
valves. 

The restaurant ventilatin 
located at the kitchen ceili) 


supplies air at 70 F through a 
tribution system in the hung 


ing over the restaurant dini 
dance floor areas. 
are used 
units in the raised bandstand 


air is exhausted into the ki 


throughout, inc! 


W 


1S 


Ceiling diffu 


iding 
The 
Th 


tr) 
ene 


system through a waiters’ passa: 
behind the bandstand and a retu 


air grille in the wall betwe: 
kitchen and the restaurant 
quantities of approximately 


t 


A 


changes per hour in the restaura 
equal the desired exhaust from t 


kitchen system. 

The beauty parlor and 
shop system is similar to t 
the restaurant but with the 


AA 


auu 


tion of a mezzanine roof exhaus' 
fan for the beauty parlor. This | 
tem is designed to provide approx 


mately 12 changes per hour 
provision is made to exhaus'! 


the permanent wave machin« 
Both the beauty parlor and ¢! 
taurant systems can be 


converted for air condition! 


the future by the additio: 
cooling coil section to the 
tioners. A smoke exhaust 


also located in this area for (hi 


floor bar and is on the m¢« 
roof adjacent to the other « 
fans in this area. 


Alarm and Control 
System for Fans 


A feature of all fans for ‘ne ° 


tire building is the alarm 4 
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: trol system. All supply air fans are The boiler plant consists of two high 
provided with fire thermostats to pressure steam generators of the unit 
shut off the automatic starter. All type. Available headroom is but 10 ft 
supply and exhaust fans are also 
provided with fan alarms on a 
board located in the basement near of this type of low headroom boiler 
the operating engineer's station are apparent. They have the fur- 
Pilot lights and an alarm bell signal ‘her advantages of quick starting, 
the failure of anv fan to function. completely automatic pushbutton 
On this board are also located operation, and can be shipped 
x 


alarms for two steam pressure re- 
ducing stations, high and low level 
alarms for the roof gravity tank 
and the reservoir, and a high water 
level alarm for each of the sump 
tanks in the basement. 


‘team Generators 

of Unit Type 

The boiler plant, in the basement, 
‘onsists of two high pressure steam 
senerators of the unit type so wide- 
ly used today. With a headroom 
available of only 10 ft (the base- 
ment and first floor concrete slabs 
were a.ready poured well before en- 
sneering plans were completed) 
and a new pit in the floor econom- 
cally undesirable, the advantages 
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crated in one piece for simple erec- 
tion on the floor, all of which were 
considered of prime importance for 
this installation. The use of oil for 
fuel also provides flexibility for 
varying loads and the simplicity of 
operation necessary to the engineer 

The boilers selected each have a 
maximum capacity of 2760 lb per hr 
(approximately 50 percent of full 
load) at 100 lb ga pressure and are 
guaranteed to provide minimum 80 
percent thermal efficiency at full 
load. They are of the all steel, four 
pass, horizontal Scotch marine, fire 
tube type, and are completely 
equipped with structural steel base, 
oil burners and dual pumps, heat- 
ers, safety and operating controls, 


April 1949 


and induced draft high temperature 
fans. 

The burner controls are designed 
to provide good combustion over a 
range from 35 to 100 percent of the 
firing rate. The boilers and fans 
were specified, of course, for oper- 
ation at 8400 ft altitude 

Boiler make-up water, estimated 
up to 25 percent, from the city 
mains, based on chemical analysis, 
is soft and slightly alkaline. Treat- 
ment recommended is a dry chemi- 
cal phosphate base powder which is 
fed manually at specified intervals 
to the system via the condensate 
return tank 


Ignition by 

Bottled Gas 

Ignition is tentatively planned by 
means of bottled gas (supplied from 
a battery of three bottles) which is 
available in Bogota from two 
sources. However, alternate means 
are provided for using light oils 
(such as No. 2 US. grade, kerosene 
or diesel) fed by gravity from a 275 
gal overhead tank. 
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Owing to space limitations, an 
8500 gal capacity rectangular tank 
will be located in the boiler room. 
Since this represents only a 10 days 
to two weeks fuel supply, recom- 
mendations have been made to pro- 
vide more capacity elsewhere in 
the basement area. The tank, which 
is of New York City code construc- 
tion, will be fire protected by a 6 in. 
reinforced concrete casing on top 
and sides. The fuel oil used is not 
required to be preheated in the 
tank. 

Flue gases are discharged above 
the penthouse roof in a firebrick 
lined stack located in a central in- 
sulated shaft with a separate in- 
cinerator stack. This stack was 
amply sized and corrected for ele- 
vation, and a barometric damper 
was provided at the foot of the 
stack. Both flue gas and incinerator 
stacks were designed to conform to 
the New York City code. 

The steam is supplied to the vari- 
ous points in the building at ap- 
proximately 100 lb to the laundry, 
25 lb to the kitchen, and 10 lb to 


ew wrveesa 


the unit ventilators, forced air sys- 
tem, and hot water storage heaters. 
Reducing valves are of the single 
seated, dead end type, spring loaded, 
and are located in the boiler room 
for convenience of the engineer. 
All points of steam usage are in- 
dividually trapped and returned en- 
tirely by gravity to a condensate 
return pump and tank unit in the 
boiler room floor. This unit is a 
standard duplex type with a cast 
iron tank and is vented to the roof. 
Careful routing of the return lines 
limited trenching to a single run in 
the boiler room floor. 

Condensate from the return tank 
is pumped to two combination boil- 
er feed tanks and two stage hot 
water pumps furnished with the 
boilers. These units are intercon- 
nected and provided with equaliz- 
ers and overflow connections to the 
sump pit. Each pump is sized for 
one boiler only and is controlled by 
the boiler water level controller. 
These tanks are also vented to the 
roof. 

A cylindrical boiler blowoff tank, 


3 ft in diameter by 4 ft long, 
recommended for this installa: 
This tank is located at the b 
room ceiling and discharges to 
sump pit. It is provided with a 
water connection for tempera 
reduction and all necessary d: 
to prevent water hammer du 
its use. 

The design of all the mecha: 
systems (as well as the selectio 
equipment, including the kitc! 
and laundry) was made with 
knowledge that contact with 
job is difficult because of dist 
and, to some extent, language 
riers. 

It is important, therefore, 
full and clear information be 
vided in both specifications and 
drawings. 

The intricate hookup and specia! 
knowledge required of kitchen and 
laundry equipment and layout em- 
phasizes the usefulness of the 
sulting engineer for such installa 
tions. Equipment should be shipped 
assembled where possible, ready fo: 
quick and simple erection. 


Call It Radiant or Panel Heating? 


if READING recent articles in HPAC, 
I am again reminded about a point 
that has come to my mind from 
time to time in connection with 
panel heating. This may be a minor 
point, but nevertheless it has oc- 
curred to me that the term “radi- 
ant heating” is used when really it 
should be called “panel heating.” 
It seems that “radiant heating” is 
used more than the term panel 
heating in the field of the non- 
technical man as well as in the 
field of the heating engineer. Yet 
when reference is made to the 
ASHVE Guide for 1948, the chapter 
on Panel Heating and Radiant 
Heating, page 565, states: 

“It is convenient to distinguish 
two different methods of introduc- 
ing radiant heat into an enclosed 
space. The first which may be 
called high temperature radiation, 
involves direct exposure of the oc- 
cupied parts of the room to radia- 
tion emitted from relatively small 
heating units of very high temper- 
atures (perhaps 1000 F); the sec- 
ond, panel heating involves expo- 
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sure to relatively large surfaces at 
not over 130 F. 

“High temperature radiant heat- 
ing may be useful for temporary 
purposes, as in the use of a bath- 
room heater. It is, however, gener- 
ally an undesirable process (except 
in rooms of great height) on ac- 
count of the marked unevenness of 
the effect produced on the human 
body. Studies at the John B. Pierce 
Laboratory of Hygiene have shown 
that this type of heating produces 
uncomfortable differences in the 
temperature of different parts of 
the body (an overheated head, for 
example, if the heat comes from 
the ceiling). 

“Panel heating, on the other 
hand, is advantageous from the 
standpoint of temperature differ- 
entials. In actual practice, a well- 
designed system of this sort pro- 
duces very uniform conditions, the 
air throughout the room differing 
at various points by only 5 deg. This 
is desirable from the comfort stand- 
point and may also be a factor in 
heat economy, since high tempera- 


ture in the upper part of the roo: 
favors excessive heat loss.” 

Now surely the proponents of 1! 
panel heating system will not alloy 
the above statements about 
radiant heating system to be ap- 
plied to the panel heating system 
because it would be a very obvious 
distortion of facts. It appears that 
some distinction should be made 
between the two types of systems 
and it seems to me that the heating 
engineer should be the leader \ 
getting this matter clarified. Unies: 
the heating engineer is careful | 
use the correct terms with referenc: 
to this popular type of heating 
confusion will more than likely in- 
crease in the minds of engineers 
architects, contractors, and owners 
Since your publication is wide)) 
read by authorities as well as oth- 
ers, it seemed logical to me that this 
might well be the sifting medium 
by which the heating profession 
could be educated. — Rosert W 
Roose, special research associate | 
mechanical engineering, Univers’! 
of Illinois, Urbana. 
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Jest Special Fills for 


HEAT PUMP GROUND COILS 


S. L. PAPPAS and C. R. FREBERG, oj the Southern Research Institute. Birmingham, point out that var 


ous substances have been suggested from time to time as a means oj improving the contact between pipes 


buried in the ground and the ground, as used with heat pump installations utilizing the ground as a heat 


source and sink, This would have the effect oj improving the heat transjer jor a given length of pipe, pat 


tu udarly u hen heat is heing dissipated, it was there jore dec ided 1o make ace elerated fesis on several mires 


of bentonite, silica gel, and other hygroscopic materials to determine whether or not there were any cracks 


jormed, Ij not, it can be assumed that the material has good possibilities. Nine mixes were tested over a period 


of several weeks. Most mixes involving bentonite appeared to be of little value because they developed 


large cracks. However, as a result o} the tests, there appeared to be three good posstbilities : (l) plain sand, 


(2) sand with a small amount oj silica gel to attract moisture, and (3) sand mixed with bentonite and oil 


\\ HEN PIPES are used with heat 
pumps to pick up and dissipate heat 
from the ground, it is desirable from 
a cost standpoint to use as little 
pipe as necessary. The amount of 
pipe needed depends largely on the 
heat transfer obtained per foot of 
pipe. Therefore, it is desirable to 
provide the best possible conditions 
for heat transfer. This has been one 

f the problems the Southeastern 
Electric Exchange has been inter- 
ested in and sponsoring for several 
years, 

One method often suggested is 
that of using special fill materials 
which will insure contact at all 
times. From the available data, it 
appears that the heat transfer de- 
pends on conduction and moisture 
migration. The conduction is not 
only a function of the soil material 
but also the moisture content. When 
the coil is cold, moisture is attracted 
toward it and effectively increases 
the heat transfer. On the other 
1and when the coil is hot, the mois- 
ture is driven away. Initially this 
is all right, but soon the soil in 
the immediate vicinity of the coil 
is dried out and often shrinks away 
from the coil. This air space acts 
as an insulator and the heat trans- 
fer is reduced very substantially. 

The contact may be maintained 
in two ways: A soaking system can 
be installed or a fill material may 


VU 


be used which will maintain con- 
tact. Bentonite (bentonite clay or 
Wyoming bentonite) has been men- 
tioned as a good possibility for use 
as a fill material. It is a colloidal 
clay used as an inert filler in various 
chemical and ceramic products. It 
expands 10 to 13 times its dry size 
when mixed with water until it 
becomes a thin paste. When dried, 
it shrinks into a hard, dense lump 
It is used in oil well drilling to seal 
up small leaks as well as form a 
suspension which will carry drilled 
particles from the bottom as it is 
circulated. It is also used in the 
bottoms of large fish ponds and 
behind dams to plug the leaks. 
When mixed with oil it expands 
very little. Hygroscopic materials 
such as silica gel and calcium 
chloride have not received very 
much attention as fill materials but 
should offer good possibilities 


Nine Samples 

Tested 

Before using any of these mate- 
rials, it seemed wise to run a series 
of accelerated evaluation tests 
which would show whether there 
were any cracks formed when the 
pipes were heated. These tests were 
intended in no way to show the 
relative heat transfer but only the 
tendency to crack. However, it 
seems reasonable to assume any 
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Lest Showing cracks around the pipe 
would have a greatly lowered heat 
transler rate. 

Nine samples were prepared and 
subjected to an identical test. A 
400 ml beaker was fitted with a 
copper U tube bent so that the two 
sides touched the sides of the beak- 
er. The beaker was then one-fourth 
filled with sand. On this bed of 
sand, about one-third beaker of the 
test mix was poured followed with 
about one-fourth beaker of sand 
The sand was used to allow moisture 
to move more freely into or out ol 
the mixture. With this set-up the 
action of the mixture around the 
tube could be observed as hot wate: 
was circulated through the tube 
The tubes were all connected in 
series and the water entered at 
about 120 F and left at about 114 F 
Pictures were taken at the start of 
the test and at weekly intervals 
thereafter. Daily observations were 
also made. 

The tests were run only with hot 
water because it was felt that this 
would be the critical condition. If 
contact with a hot pipe was main- 
tained, it would be quite likely that 
contact with a cold pipe, where the 
moisture tends to flow toward the 
pipe, would be maintained. Only 
full scaie installations will evaluate 
the heat transfer characteristics 
and determine whether or not it is 
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Figs. la and Ib—Sample No. 1: 12 
percent bentonite (by weight), 88 per- 
cent water—This mixture formed a 
thin paste which was quite able to flow. 
The sample started cracking within 24 
hr and Fig. la the 
week later, while Fig. lb shows it two 


weeks later. The top layer of sand has 


shows result’ one 


worthwhile using special fills for 
heat pump ground coils rather than 
the local soil 

As a result of these and 
observations, the following conclu- 
sions have been drawn: 

The use of bentonite with water 
does not seem worthwhile because 
of its tremendous swelling and 


tests 


Figs. 5a and 5b—Sample No. 5: 10.5 
percent bentonite, 9.5 percent calcium 
chloride, 80.0 water— This 
sample acted in much the same man- 
ner as No. 4. Fig. 5a shows the shrink- 
age cracks the after 
one week test and Fig. 5b shows the 
eracks around the tube after two weeks 


These pictures are of opposite 


percent 
mixture 


within 


test. 








sifted down into the large cracks. If 
ordinary soil had been used, it is quite 
probable that large air spaces would 
have formed, thus reducing the heat 


transfer 


Figs. 2a and 2b—Sample No. 2: 9.3 


percent bentonite (by weight), 4.0 


shrinking characteristics with small 
changes in moisture content. Its use 


dry (either in powdered or solidified 


form) does not seem wise because 
of its insulation properties 
Calcium chloride—because of its 


corrosive effect on copper tubing—is 
undesirable, while lime 
have little beneficial effect 


seems to 


different 


Corrosion was also evident 


sides of the beaker to show 


conditions. 


Fig. 6— No. 6: 100 


bentonite—The top and bottom sand 


Sample percent 


layers were saturated with water while 


the bentonite was put in dry. The 
moisture gradually worked into the 
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percent lime, 86.7 percent water— Thi. 


sample also showed cracks almo 


mediately. Fig. 2a shows the resu 


week later, while Fig. 2b shows th, 


sult two weeks later. Again th: 


has sifted downward, filling the larg, 


eracks which formed in the vicinity , 


the tube 


A small amount of silica g¢ 
sand appears to be advantage 
cracks do 
is retained, thus 
conducive to good heat tran 

When bentonite is mixed w 


it seems to lose its tendency 


not appear and m 
giving cond 


excessive and ci 


tion. It, 


expansion 


too, IS a promising 


bentonite and caused the originalls 


powder to shrink into a more den: 
mass as well as to crack in the imn» 
diate vicinity of the tube between | 
ers. The cracking in the vicinity of t 


tube appeared to be a result of th 


greater drying of the mixture in thi 


region. This picture shows the resu 


after two weeks operation 


























this Fig. 3—Sample No. 3: 3.0) percent 


bentonite, 54.2 percent sand, 42.8 per- 
cent water—This sample was slowe rte 
show cracks. One week later a number 


of fine eracks around the pipe were 


aes very noticeable and two weeks later, as 
shown here, the cracks had enlarged 
somewhat and the whole mass had 
fill around tubes where heat 
lust be dissipated. 
It was also apparent from a close 
xaminatton of the samples and 
ictures that the sand layers always 
naintained their contact with the 
tubes. Therefore, it is possible that 
ain sand fill may be the cheapest 
tion. The conductivity of this 
ir 
ne Fig. 7—Sample No. 7: 100 percent 
siliea gel—The sand was wetted in both 
} lavers and the silica gel absorbed 
h moisture from this sand. The heat 
bs tended to dry the silica gel in the re- 


cracks 


No corrosion occurred, 


. gion around the tube = and 


formed slowly. 


H 
ne 





shrunk away from the bottom sand 
laver. It is felt that the very porous 
nature of the material immediately, 
surrounding the tube would have poor 
heat transfer properties 

Fig. 4—Sample No. 4: 18.0 percent 
bentonite, 12.2 percent sand, 10.3 per- 


cent caleium chloride, 59.5 percent 


sand might 


be increased by adding 


1 
a Small amount oO! Slilca gel t 
increas tne noisture content and 
e714 


ill the voids between sand particle 


If special fills were to be considered 


ture of bentonite and oil thous 
this would make i 


use the heat of fusion as a sources 


Fig. 8 


gel, 95 percent sand 


Sample No. 8: 5 percent silica 
The upper and 
lower layers of sand were wetted to 
provide moisture for silica gel to ab- 
sorb. This picture shows very little 
change occurred in the sample over a 


period of two weeks 
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water This showed a general ten 
dency to shrink away from both upper 
and lower lavers of sand as well as 
around the pipe. The picture shows 
the result two weeks after the start. 
This sample also showed a marked 
tendency to corrode the tube as a result 


of the caleium chloride in the mixture 


Sand mixed with bentonite 


f bentonite and oil needed 
Before any of these f are used 
1owever, they should be tudied 
irelullv as to thel neat tral f 
properties—particularly where be 


tonite is used, becaust 


lator in powder or solid form 


Fig. 9—Sample No. 9: 57.2 bentonite. 
12.8 percent oil—The mixture showed 
very littl change after one or two 
weeks operation. After four weeks it 
showed very small air bubbles around 
the tube. Picture shows the sampl 


after four weeks operation 
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How to Design the Piping for 


Conveying Flashing Hot Water 





THEODORE E. BRIDGE, a mechanical engineer with the 


University of Chicago in connection with a project under 


construction for the Argonne National Laboratory, acquired 


a wide experience in the design of power and of process 


piping during 15 years with E. 1. du Pont de Nemours & Co.: 


he has also had experience in the field of very high pressures. 


In his article, of which this is the second part, his objective 


is to help the “average engineer” in applying theory to the 


problem of designing piping systems for conveying flashing 


mixtures of steam and water. His article is, we feel, a signif- 


icant and most practical contribution to the subject of piping 





ry. 

I HE AVERAGE engineer needs a lot 
of help in applying theory to the 
design of piping systems for con- 
veying flashing mixtures of steam 
and water. This article has been 
written with the objective of giving 
the help required in solving every- 
day problems. The theory is re- 
viewed in the appendix in order 
that the method may be understood. 
Curves are also presented from 
which precalculated data may be 
obtained. Without these curves it 
would be necessary to perform sev- 
eral graphical integrations, and to 
resort to cut and try methods to 
solve even the simplest of problems. 
Sample problems are given to dem- 
onstrate the calculation of pressure 
drop in four types of problems. In 
addition, a theory is developed for 
calculating surge pressures result- 
ing from the high velocities which 
are usually encountered in conden- 
sate lines. Finally, suggestions are 
given for designing flash tanks. 


Sample 

Problems 

In the following sample problems, 
it is assumed that the pressure in 
the flash tank is lower than the 
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critical pressure; therefore, the 
pressure in the outlet end of the 
piping will be the critical pressure. 
The fluid, on entering the flash 
tank, will literally explode, and the 
concussion from the explosion will 
maintain critical pressure at the 
outlet of the piping system. 


CASE 1—PIPING SYSTEM WITH NO 
ORIFICE INSTALLED 


Given: L 200 ft; 1 in., schedule 
40 pipe; D 1; 150 psi. 

Calculate: The maximum flow 
through the pipe (M). 

r 200 ft; T/D 200; A 
x D*/4 0.78. 

From Fig. 5, M/A 12.5; there- 
fore, M 0.78 12.5 9.8. 


CASE 2—ORIFICE INSTALLED AT 
INLET END OF LONG LINE 

Given: L” 47 ft the actual 
equivalent length of the piping and 
fittings installed in the system. The 
piping is 114 in., schedule 40; there- 
fore, D 1.38. The inlet pressure Pi 

100 psi. 


Calculate: The area of the orifice 
(Ao) and the maximum flow 
through the system (M). 

In solving Case 2 problems, it is 
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recommended that T be ma 


bitrarily equal to 5 L 

A xD*/4 1.495 

T § xX L 5 47 
therefore T/D 171 


From Fig. 5, M/A 10; the 
M 10 1.495 14.95 

Lo 7 L 188, and 
Lo T 0.80 

Therefore, from Fig. 6, Yo 

(Pi Po) (Pi Pp”) 

From Fig. 7, P 42 and 
Pp’) 58. 

Substituting above, (Pi 
0.37 58 21.4. 

Next, Equation 10, which i 
in Appendix B, is solved as fi 


Ao = 0.0529 M/ \ Pi Po 
14.95/ V 21.4 0.170. 


The above value of Ao m 
divided by 0.60 (the coeffici 
discharge) to obtain the actu 
of the orifice to be used in ¢ 
sign 


Surge Pressure at an Elbou 


Continuing the above ex 
the following will illustrate t 


culation of surge pressure 


elbow installed at a _ point 
downstream from the orifice. 1 
fore, Le Lo 15 188 
203 ft. 


Let the radius of the elbow / 


2.1 in. Therefore, NV R" /D 
The surge pressure (S) is 
lated as follows: 


Xe Le/T 203 / 235 
From Fig. 6, Ye 0.46. 

(Pi Pe) (Pi P”) 
58 < 0.46 26.6. 


Fig. 1 (Opposite)—These curves ar 
used to determine the value of the in 
{ dP/V when employing 
in Appendix A for calcu 
lating pressure drop in a pipe line 


tegral B = 


Equation 7 


(dP is total differential pressure drop. 


psi; V is the specific volume of th: 


steam-water mixture in the pipe, cu 
per lb; P is the pressure at any point! 


in the system, psi absolute) 
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SYMBOLS E constant read from curves in the outlet of the orifice 
‘ig. 2, E /Vi ‘ > 
A actual cross sectional area of Fig ' V' absolute 
pipe, sq in. f dimensionless friction factor Pp” the critical pressure as 
Ao theoretical cross sectional g 0.003) from the curves in Fig. 7 ; 
area of orifice, sq in G mass velocity, lb, sec ft',G absolute : 
Av area of vent on flash tank U/V 144 M/3.6 A the volume flow of wate: ta 
sq in. : ; g acceleration given to a 1 lb q suming no flashing, gpm D] 
Af cross sectional area of flash mass by a 1 lb force o82 , the mean radius of the 5 
tank sq in ft/sec bend or elbow, ft 
B constant read from curves in H lost head due to friction, ft R = the mean radius of the 
Sle « b = _ . . tT 
Fig. 1, B fr'dP/V Williams and Hazen rough- bend or elbow, in 
Bo the same constant read from ness coefficient ) surge pressure, pst A 
curves letting P Po the equivalent length of the S surge pressure, psi 
; system measured from the , 
i. einen. suena = , . the total equivalent leng 
B the same constant read from inlet end up to the point the entire svstem inclu n 
curves letting I I where P is measured, ft pipe, fittings, and orific 
( constant read from curves in Lo the equivalent length of the Lo LL”), it 
Fig. 2, € 31.9 log (V. Vi) system measured from the I fluid velocity throug! 
Co the same constant letting P inlet end up to the point pipe (I dL dt). ft 
Po where Po is measured, ft ' 
; Ke \ the specific volume of 
( the same constant letting P l the equivalent length of the steam water mixture i: 
P system measured [trom the cu ft/lb 
D inside diameter of pipe, in point where Po is measured = a oe ; 
¥e , ’ ‘ and continuing on to the end vo specihc volume at 
D inside diameter of pipe, ft of the system, ft - here Po is measured 
Do diameter of orifice, in M the mass flow through the y + ha 
dp differential pressure drop due system, thousands of |b per hr a Ll 
to friction, psf N the radius of the pipe bend Xo Lo I 
dp differential pressure drop due expressed as number of pipe Y (Pi P Pi P 
to inertia, psf diameters Yo (Pi Po) (P Pp 
dp total differential pressure Pp the pressure at any point in ae ’ ; 
drop, psf the system, psi absolute Subscripts indicate conditions aj 
dP total differential pressure Po the pressure between the two ing at specific points as follow 
drop, psi esi of the 2 gw — e At any elbow in the syst: 
. : a 1e piping anc re =oriice . a : 
dt differential time for fluid to For example, if the orifice is f At the flash tank 
travel distance dL, sec at the inlet end of the system, i Inlet of system 
dL differential length of pipe, ft Po would be the pressure at Oo At the orifice 
Pe Pi 26.6 73.4 From Equation 15, given in Ap- a total pressure of (Pe S 
From Fig. 2, Ee 10 pendix C, S U*/(94.5 (N 0.33) | 23.5 96.9 psi 
From Equation 11, which is 4100 [94.5 (1.52 0.33) ] It must be understood th: 
given in Appendix C, Ue 0.641 Ee 23.5 surge, as calculated, is not 
(M A) 0.641 « 10 X 10 64.1 The surge pressure will add to the tinuous pressure. It comes a! 
ft sec Static pressure in the elbow to give as the slugs of water pass 
the elbow 
TI ; 
4H +400 
80-1) —+4 LF ig. 2 (Left )—These curves are used to determine valuc- 
ad for the constants C and E which are needed in Equatio 
4 200 7 when calculating pressure drop and Equation 11 whe 
70— figuring velocity, respectively. (V is specific volume of 
4 \ ’ I ) I 
R the steam-water mixture in the pipe, cu ft per Ib: | 
a “7 = , 4 RS) is the specific volume at the inlet of the system). Fig. 
4 } (4) } . ° 
60—i i I — N (Below )—Inertia force acting on a slug of water travel 
~_ . 
TT ++ —p0 « ing around an elbow at high velocity (dL is differentia 
SS T t a = > length of pipe, ft; V is radius of pipe bend expressed & 
‘ ——g 
sot] Q number of pipe diameters) 
SH 4 % 
d —J * 
X 4 20 °® 
40— ) 
~ “ S 4 ~— PROJECTED AREAy 
Y) ~“ 1 & - ——p 
a ve eos I 
\ —“ /0 
I0—T] ; 7, 
a 1° \ oa 
¥ 8 
4 H6 . 
a _—_—" - 
— ey / 9 Q 
2 a 4 / 
+ 3 
“3 ’ ! 
st ye | 
Zé) 2 
7 a FORGE =MASS« ACCELERA’ 
/ i 4 1 4 
7a) : 
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Although the surge as calculated 
s problem was moderate, it 
ten reach considerable 

tions at points near the flash 

nk where critical velocity is ap- 
ied. It may be desirable, in 
some cases, to radius 
b with large values of N 

5 to 10) at 

the surge pressure is figured 


very 


install long 
(Say 
critical points 


arge. 


of the Flash Tank 


rhe following will illustrate the 
iesign of a flash tank to handle the 
fow as calculated for this problem 

It may be assumed that the flash 


s operating at 15 psi gage, so 


> 


hat Pf 30 psi absolute 

From Fig. 2, E 70 

From Equation 17, in Appendix E 

0.00641 E M 0.00641 70 

49 6.71 

From Equation 18, Af 0.214 EM 
214 70 14.95 224 sq in 

is would correspond to a 3 in 
eter vent pipe on an 18 in. di- 

r tank. It is 

vat the 1'4 in. inlet pipe be in 
lled to discharge 
the tank 


recommended 


tangentially in- 


INSTALLED AT 
{PIPING SYSTEM 


CASE 3—ORIPFICE 

OUTLET END OF 

length of 

is 47 ft of 
schedule 40 iron pipe. Lo 

47, D 1.38, A 1.495 and Pi 

absolute 

Calculate the area of the orifice 

and the maximum flow 

(M) 


Given: The equivalent 


0 psi 
through 
e system 


, Vote 


wsumptions made 


There are several doubt- 
in the devel- 
pment of the theory used in the 
tion of this problem. This the- 
should be used only when it is 
ractical to collect experimental 
m which to base the design.) 


solving “Case 3” problems, it is 
mended that T be made arbi- 
equal to twice the actual 
livalent length Lo. Therefore, T 
2 Lo 2 47 94 ft and T D 
From Fig. 5, M/A 15, and 
[= 15 1.495 22.4. so M 502 
Xx Lo'T 0.50, and (from Fig 
} 0.12 (Pi Po) /(Pi 
From Fig. 7, P 52, and 
Pp”) 48. Therefore, (Pi 
Yo (Pi P 0.12 5 


76, and Po 100 5.76 94.2 
100 Po 94.2 
g. 1 Bo 130 
Fig. 2 Co 11 
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Fig. 4—Results of 21 separate calculations showing how the pressure in the pipe 


varies with the length (Vis mass flow through the system in thousands of Ib pet 


hr, and A is cross sectional area, sq in.) 
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big. 5—How the mass velocity through the system varies with pressure and the 


equivalent length of the system (Pi is 


From Equation 16 Appen 
dix D, Ao =” AG Co) (B 
Bo) 403 502 33 395 40.3 
1.04. Therefore, Ao 1.04 1.02 

It will be noted that most of the 
drop in 


pressure this problem is 
taken 
the orifice diameter calculates t 
83 percent of the diaz 


Obviously, it would be im 


+} ) 


he orifice Even so 


across 


pipe 


to make the orifice any 


coefficient of dis- 


practical 
bigger, so the 
charge must be 
M. The actual capacity of the line 
and orifice would, then, figure out 
to be 0.6 22.4 13.4 thousand lb 


applied to the flow 


per hr 


‘ 


It is believed that on account of 
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inlet pressure, Ib per sq _ in. 


} } Atn ; 
nign orince ratio 


hig) 


the very 


be proper to assign a 


absolute ) 


1er value 


it was decided to use 0.60 by way 


applying a “factor of 
CASE 4—ORIFICE 
OUTLET END OF 

THE PIPE IS EVERYWHE 
WERGED BELOW 


ignorance 


INSTALLED 
1 PIPE LINE, BUT 


or the coefficient of discharge, but 


17 


RE SUB. 


THE HYDRAULIC 


GRADIENT SO THAT NO FLASHING 


CAN OCCUR 


Assume that 
schedule 40 


Given 
pipe in a ct 


a 


; 
nti ‘ 
PiLITIUe 


blowdown system drops directly « 
of a boiler drum through two elbows 


drum 
third elbow 20 ft 
level in the drum 
that the pipe runs level anc 
distance of 100 ft 


close to the 
below 
Further 


for a 


connects to a control valve m 


and th 


7) 
ill 


) 


the wat 


1)? 
ASSUI 


1 straigh 


where 


‘ 


re | 


el 


ne 


+ 


mre 


servrw? 
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OF system 


Fig. 6—This curve represents approximately 
any one of the curves shown in Fig. 4. It is 
accurate at only one point as indicated by 
the small circle on the curve. (Pi is pressure 
at inlet of system, psi absolute; P is pressure 
at any point in the system, psi absolute; and 
P” is the critical pressure as read from Fig. 


7, psi absolute) 


on a flash tank. The pressure will 
be taken as 100 psi absolute in the 
drum and 30 psi absolute in the 
flash tank. A summary of the data 
given follows: 


Pi 100 and Pf 30. 

Vertical run, 20 ft. 

Horizontal run, 100 ft. 

Three elbows (estimate 2.6 ft 
each), 8 ft. 

Total equivalent length, Lo, 128 ft. 

In addition to the above, assume 
that the system is to pass 2000 lb 





6/T=eguiv length/ total equiv. length 


per hr. Therefore, M = 2 and 
q = 4 gpm. 

It will be shown later that 
no flashing can occur in this 
problem. Accordingly, it does 
not really fall within the scope 
of this article, but the problem 
is included to explain how one 
determines if the line is sub- 
merged below the hydraulic 
gradient. 

In an actual problem, it 
might be well to draw the hy- 
draulic gradient on the draw- 
4? ing in elevation view; the de- 
signer would then make every 
effort to keep all piping below 
this line. Since no flashing 
can occur, any formula apply- 
ing to cold water will approxi- 
mately apply for this problem 
also. The following formula 
by Williams and Hazen [see 
Cameron Hydraulic Data, ed- 
ited by G. V. Shaw and A. W. 
Loomis, Ingersoll-Rand Co., 11th 
edition, page 28) is one of many 
that have been used to calculate the 
pressure loss in the piping. 


H = 0.002083 (100/K)** X q'’“ L/D*™ 
K = 100, D 0.824, D‘'** = 0.388, 

q= 4, q'* = 13. 

H (0.002083 * 1 X 13 X 128/0.388) 

= 8.9 

Because the horizontal run of pipe 
is everywhere submerged more than 
8.9 ft below the water level in tne 


Fig. 7—These curves are used to determine the critical pressure in the system, Pi 


being the pressure at the inlet of the system, psi absolute 


~ 


the critical pressive 
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” 0 20 40 6080100 200 





400 600 1000 20°C = 4000 6000 


V/0= total equiv. length, feet / diameter of pipe, inches 


drum, no flashing can occur. 
Po) (H/2.31) 3.85, and 
100 — 3.85 = 96.2. In this pro! ley 
the symbols have slightly diff :., 
meaning than those used in Ap. 
pendix B, where the formulas 
we will use is developed. As |. y 4, 
the orifice is concerned, Po | 
pressure ahead of the orifice, ang 
Pf is the pressure at the out! 
the orifice. 

Therefore, Equation 10 m: 
rewritten as follows: 


Ao = 0.0529 M/\V Po — Pi 

The known values can read! 
substituted in the above equa: 

Ao = 0.0529 X 2/ ¥96.2—30 = 0.01 

The above value for Ao should 
divided by an appropriate valu 
the coefficient of discharge (sa: 
0.60) to obtain the actual are 
quired by the orifice. 

{To be continued] 


CORROSION SHORT COURSE 
BEING CONSIDERED 


Engineers and management spe- 
cialists interested in attending ; 
short course in corrosion engineer- 
ing are invited to write Natha: 
Schofer, Cities Service Refining 
Corp., Tutwiler Refinery, Lak 
Charles, La. Mr. Schofer is chair- 
man of a committee named by th: 
south central region of the Nationa 
Association of Corrosion Engineers 
to get a consensus of the proposed 
course, and if sufficient interest is 
evidenced, make arrangements wit 
a university engineering schoo! t 
hold it this year. 

Letters expressing interest shou 
define the specific aspect of corro- 
sion in which the writer is inter- 
ested, forecast the number likely ' 
attend, the most suitable time '' 
should be held, and give any othe! 
pertinent comments. 


rl 


REPLACEMENT SELLING 
MAY TOTAL 50 PERCENT 


“Replacement selling may even 
tually reach 50 percent of the tota! 
sales volume of air conditioning and 
commercial refrigeration equipment 

perhaps as early as 1949,” accord- 

ing to W. F. Switzer, commercial 
sales manager of the Frigidaire Div 
of General Motors. 

Mr. Switzer said that he based 
his opinion on trends which have 
developed since wartime. 
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B ccmentnc October 27, 1948, mete- 
orological conditions in the vicinity 
of Donora, Pa., became such as to 
prevent or inhibit the natural rise 
and escape of atmospheric con- 
ta piiaa 

factories, mills, and railway equip- 
ment in this part of the Mononga- 
hela river valley. This atmospheric 
inversion continued until sometime 
during October 30, causing a degree 
and type of atmospheric pollution 
referred to by early press reports as 
a “mysterious airborne plague.” 
About 20 people died, and it is esti- 
mated that over 400 people in this 
area became sufficiently ill to re- 
quire medical attention. 

Those engaged in air pollution 
control and industrial hygiene 
and many other ventilating engi- 
neers—will remember a similar in- 
cident that occurred in the Meuse 
valley, Belgium, in 1930. In this 
disaster, more than three-score 
people died and, according to press 
reports, thousands became ill. The 
meteorological, chemical, and medi- 
cal aspects of these two “incidents” 
apparently were similar. 

Studies following the Meuse dis- 
aster indicated that in the absence 
of wind a fog settled over the valley 
for several days, and because of the 
meteorological conditions an at- 
mospheric ceiling was established 
about 300 ft from the ground. This 
ceiling prevented the atmospheric 


Natural escape of atmospheric contam- 
inants was prevented 
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contaminants discharged by indus- 
tries and homes from escaping, with 
the result that the concentrations 
mounted to a level of hygienic sig- 
nificance. What gas or gases were 
responsible for the fatalities and 
illnesses is not known definitely. It 
is believed that sulfur dioxide and 
sulfur trioxide were responsible, al- 
though fluorides have been men- 
tioned also. As in the occurrence at 
Donora, the first victims were suf- 
ferers from pulmonary and cardiac 
disease, and most fatalities were 
elderly inhabitants. 

The Donora affair might be 
termed a repeat performance, for 
all aspects were similar. Donora is 
a town of about 12,000 population 
25 miles southeast of Pittsburgh, in 
a heavily industrialized valley. Soft 
coal is a popular domestic fuel. A 
dense fog with a low atmospheric 
ceiling settled over this area Octo- 
ber 27 and remained until October 
30. Such atmospheric conditions 
occur only infrequently, and it is 
extremely rare that they last for 
several days. The conditions have 
been referred to as a “meteorologi- 
cal accident.” Sulfur dioxide and 
sulfur trioxide have been given most 
commonly as the probable cause of 
the fatalities and illnesses, but here 
too, fluorides have been mentioned 

Unfortunately, atmospheric sam- 
pling was not being done in the vi- 
cinity of Donora throughout the 
period of this incident. Sampling 
was begun about 8:00 a.m. October 
30 by the Pennsylvania Bureau of 
Industrial Hygiene, but at least one 
industry in the area had ceased 
operations at 6:00 a.m. of the same 
day because of the prevailing con- 
ditions; possibly the atmospheric 
ceiling began to lift about this time 
so that the findings of the bureau 
probably do not represent the peak 
concentrations. The sulfur dioxide 
concentrations measured decreased 
from a high of 0.54 parts per mil- 
lion at 8:23 a.m. to 0.08 at 1:20 p.m 
A large number of subsequent sam- 
ples taken between October 30 and 
November 10 ranged between 0 and 
0.75 parts per million of sulfur di- 
oxide. Apparently sulfur also was 
found to be present in significant 
amounts, but no fluorides were 
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THE “DONORA INCIDENT” 


4LLEN D. BRANDT, indus- 
trial hygiene engineer, Beth- 
lehem Steel Co. Bethlehem, 
Pa., comments on the “me- 
teorological accident” at Don- 
ora, Pa., last fall, points out 
its particular significance to in- 
dustrial ventilation engineers. 


found by the bureau in its atmos 
pheric studies in the Donora area 
A joint study of major proportions 
has been undertaken by the Penn- 
sylvania Health Department and 
the U. S. Public Health Service. It 
is hoped that this investigation will 
ultimately supply answers to the 
many questions in our minds at 
present 

The maximum allowable concen- 
tration or hygienic standard for 
sulfur dioxide in common use by 
toxicologists and industrial hygien- 
ists today is 10 parts per million 
Lower concentrations are irritating 
to some normal persons, and it is 
possible that much lower concen- 
trations may be harmful to elderly 
people suffering from certain pul- 
monary or cardiac diseases. The 
majority of the people affected ad- 
versely by the Donora smog were 
elderly persons. Whether sulfur di- 
oxide or sulfur trioxide is to blame 
cannot be stated at present. Post- 
mortem examinations of those who 
died might have provided a worth- 
while lead as to the causative agent 
but apparently few if any such ex- 
aminations were made 


Significance to 

Ventilating Engineers 

Probably the greatest significance 
of the Donora incident to HPAC's 
readers is the influence it will have 
on air pollution control or smoke 
abatement. Mounting public activ- 
ity pertaining to smoke control 
ordinances is being reported from 
more and more cities and states 
Those ventilating engineers who 
handle considerable industrial ven- 
tilation should take note, because 
increased emphasis is imperative on 
more complete removal of the dust 
and gas from air discharged to the 
outside atmosphere by industria! 
exhaust systems 
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Chart for Determining Air Volume. 
Relative Humidity & Temperature 





By Byron A. Engelbach, Plant Engineer 
New England Confectionery Co. 


ry 

I HIS CHART for determining air 
volume, relative humidity, and tem- 
perature can be used in calculations 
where moisture regain is involved, 
and specifically in problems con- 
nected with heating, evaporative 
cooling, dehumidification, and hu- 
midification. 

Much research is presently fo- 
cussed on the flow of water vapor 
through materials under varying 
pressures, towards establishing a 
factor which will be analogous to 
the k factor used in heat conduc- 


tion calculations. From such re- 
search, engineers will receive valu- 
able information which will un- 


doubtedly standardize methods of 
calculations. Until such information 
is more widely available, less aca- 
demic means have been and are 
being devised to simplify the engi- 
neer’s work. 

The accompanying chart was pri- 
marily designed by the author for 
just such a purpose. Practical ob- 
servations in practice accredited by 
subsequent operational tests have 
made it possible to set up a rule 
which has come within 20 percent 
of meeting specifications under 
nearly all standard conditions. That 
is to say, it allows for adequate 
replacement within 80 to 100 per- 
cent operation of the equipment 

The formula is shown on the 
chart. The vapor pressure is taken 
at design conditions. It is assumed 
that a 1 mm of mercury vapor pres- 
sure will exist at outside conditions 
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Cambridge, Mass. 


when peak load conditions occur in 
conditioned areas (minimum winter 
conditions). The use of 6 as a 
divisor is based on practical appli- 
cations with area enclosures of 
standard construction without spe- 
cial vapor seal treatment. It has 
been found in practice that in con- 
crete buildings with glass block 
window treatment, the multiplying 
factor varies due to the divisor 
being something less than 6. 

The chart was originally designed 
to simplify calculations in connec- 
tion with applications of humidi- 
fying equipment which eliminates 
free moisture discharged into the 
controlled zone. Applications of 
this nature have been made since 
1939 under the Cummings patents 
Having the means of adding vapor 
without the use of atomization or 
carrying air, it was essential to 
know within a reasonable accuracy 
the quantity required and the vapor 
pressure head necessary for self- 
distribution and various penetration 
requirements. 

An example of such an applica- 
tion was in the printing industry, 
where repeated impressions were 
necessary in color printing. Run- 
ning periods covered several days 
and a constant moisture content in 
the paper had to be maintained to 
give accurate register. Another ap- 


plication was in connection with 
the combing process in a textile 
plant. 


Since the chart was designed, fur- 


ther uses have been found yw 
can be advantageously appliec 
general problems 

A typical use for the chart 
the calculation of heating 
where a winter air conditioning 
tem is used and provides hun 
fication. This problem occur 
residential as well as indust 
problems. In such a problem 
total heat required (which will 
clude the humidification load) 
easily be calculated from info: 
tion available on the chart, 
the weight of water to be added 
be arrived at on the chart and 
of vaporization of this water is t 
easily found. Size of boiler and 
diation requirements may be ap} 
ciably affected by such a load, es 
cially in residential calculations 


It very often becomes necessar! 


} 


to know within reasonable lin 
the total vapor loss from a co! 
tioned industrial area. Such kni 
edge is necessary in the determi 
tion of humidifying equipm: 
needed to maintain predetermi 
conditions. The water input 
found from the chart will not 
total water required on syst 
where free moisture is present 
the conditioned area. However 
water input calculated from 


chart can be used directly in dete: 


mination of humidifying equipm: 
where no free moisture is prest 
and no air, or very little air, is us 
or for determining the evaporat 
cooling effect in either case 
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QUESTION 


OF THE 
MONTH 


YOU ARE invited to sub- 
mit a heating, piping, or 
air conditioning question 
for publication here. You 
are also invited to submit 
answers to previously- 
published questions from 
others. Write the Editor, 
Heating, Piping & Air 
Conditioning, 6 N. Michi- 
gan Ave., Chicago 2, Ill, 
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What’s Been Experience 


With Control of Odors? 


THIS QUESTION was asked by “S.E.C.” in a request for 


information published in our February issue. He said that 


any comment reflecting actual experience would be particu- 


larly helpful, as his organization is investigating the matter 


of odor control in connection with their store buildings. A 


discussion in reply to “S.E.C.” is published this month 


iF REPLY to the request of “S.E.C 

published in the February issue ol 
Heating, Piping & Air Conditioning 
for information on the control of 
odors in air conditioned buildings 
methods of controlling or removing 
odors (gaseous and vaporous impu- 
rities) have been many and varied 
Some introduce chemical agents 
into the air to destroy or decompose 
the contaminating elements while 
others act simply as a mask, hiding 
or screening disagreeable odors with 
presumably more pleasant ones. Re- 
moval of odors by condensation 
through reduction in air tempera- 
ture and air washing or scrubbing 
are useful in certain laboratory or 
industrial processes but are imprac- 
tical in general air conditioning 
work. 

An efficient and economical means 
of controlling odors in air condi- 
tioned areas is to remove them by 
the process of adsorption, a natural 
physio-chemical phenomenon that 
occurs when condensable gases and 
vapors strike the surfaces of certain 
substances, one of these being ac- 
tivated carbon. 

The concept and entire develop- 
ment of activated carbon air “re- 
covery” or air purification relies on 
the premise that, in air condition- 
ing, new outside air make-up, apart 
from that which may be required to 
offset infiltration, is necessary only 
for ventilation 


Heating, 


A persistent belief is that a 
siderable volume of new outdo 
supplied to maintain 
gen levels and to dilute ca: 
dioxide accumulation. Actual) 
any above ground structure, air t 
infiltrates through doors, wind 
and even walls will contain en 


must be 


oxygen even under the worst 
pancy conditions 

As new, unconditioned ai 
drawn in it replaces an equiva! 
volume of conditioned 
the latter carrying with it the heat 
ing and energy that 
been expended upon it. Hencs 
air conditioning system which 
duces its outdoor air intake 
minimum approaches the effici 
and economical 

The ratio of 
total air in any 
according to odor generation. The 
size of the conditioned area 
number of occupants, and thei! 
tivity determine the odor level 
hence the volume of ventilation 
A large, sparsely tenanted 
will need but little ventilation 
ally, that required to offset infill 
tion will suffice. Conversely, a sn 
crowded restaurant or store wit 
high odor generation from 
and drink, tobacco smoke, perfun 
and cosmetics will need a large |} 
portion of ventilation air if atn 
pheric “quality” is to be maintah 
It is in just such situations 


indoor 


cooling 


ventilation ai 
system will 
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ed carbon air recovery can 
ied to best advantage 
recovery is simply the con- 
n of stale odorous air to fresh 
1s the contaminated air comes 
ntact with the activated car- 
extraneous gases and vapors 
resent condense and cling to the 
es of the carbon. The action 
9 likened somewhat to that 
sponge soaking up water, al- 
h it differs in that the carbon 
ely extracts airborne im- 
es. In passage through the 
neither the physical nor 
h cal properties of the air are 
itered 
advantage of this method 
be illustrated in two ways. Ap- 
i to purify the required portion 
the recirculated air, the outdoor 
ake-up air is reduced by an equiv 
ent volume. Hence, the condition- 
apacity and the cost of opera- 
n may be likewise reduced below 
would otherwise be required 
4nother viewpoint would be to re- 
ard purified air simply as ventila 


lop: A typical air recovery installation. By purifying a portion of the return 
air, activated carbon equipment reduces the outside air load by two-thirds. 
Bottom: Without air recovery, the system must draw in three times as much 


SEEKS 


AID 


ON PROPER 


STEAM HEADER DESIGN 


You are invited to answer the following question 
HPAC. Suitable comment on the matter will be 
space permitting—will be published. Sketches and photos are 
fir 


particularly desired. Address the Editor, Heating, Piping & 
Conditioning, 6 N. Michigan Ave.. Chicago 2. Ul. 


Here's the question: 


“I would appreciate having information and comment on the mix- 
ing of 125 Ib, 85 lb, and 15 Ib steam lines in a common return header 
to the boiler, and what method can be used to keep the back pressure 
down. Any suggestions for the proper design would be most help- 


ful.”"—R.L. 


tion air. The function is identical 
Instead of reaching outdoors fo! 
fresh air, the same effect is obtained 


directly from indoor air—air that 
already at the proper temperat 
humidity, etc 
Typical Restaurant 
Installation 
A typical installation is that 
the new Fifth Ave. Brass Rail re 


outside air in order to maintain air “quality” 


AIR RECOVERY 


ACTIVATED 
CARBON > ry 


ymeleleme a’) 


EXHAUSTED 


RETURN AIR 
4000 CFM 
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Front view of air recovery unit at Fifth Ave. Brass Rail restaurant in New York. 


The dust filters have been removed to 


carbon canisters 


to decontaminate 4000 cfm. As- 
suming a capacity of 25 cfm for 
each, 160 canisters would be re- 


quired. Arranged in four tiers, four 
canisters wide and 10 deep, a space 
approximately 1 ft wide, 4 ft deep, 
and 9 ft high would be necessary 
Various arrangements are possible 
When space is at a premium, as in 
public carriers and unit condition- 
ers, and a canister installation is 
impractical, panel type units 
employed. These consist of one or 
more rows of carbon-filled perfor- 
ated metal tubes mounted in frames 
whose overall dimensions are sim- 
ilar to standard dust filters. 
Depending upon the type and 
concentration of the odors in the 
air, the carbon will eventually ad- 
sorb its limit of condensed 
and reactivation becomes necessary, 
a process which drives off the con- 
densate and restores the carbon to 
its original potency. In the usual 
comfort air conditioning installa- 
tion, reactivation is necessary about 


are 


gases 


once a year 
Railway Cars Use 
Air Recovery 
A notable application of air re- 


covery is in new railroad passenger 
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show 


one of the four tiers of activated 


cars. Railway cars must carry their 
conditioning plants ‘‘on their backs’”’ 
and space and weight restrictions 
limit capacity to the extent that 
only 25 percent of the total air can 
be new air. In an enclosure of the 
size and with the high occupancy 
of a railway car, such a ventilation 
air volume is frequently insufficient 
Car designers, however, by applying 
air recovery to treat half of the re- 
circulated air, have raised the ven- 
tilation effect to 62% percent. These 
units are standard equipment on 
many new cars either 
now in service or being built 
Naturally, air recovery must be 
incorporated in the original instal- 
lation if appreciable economies are 
to be obtained in capacity and op- 
erating costs. However, an existing 
system will often be found to lack 
the capacity to handle the outdoor 
air necessary for good ventilation. 
Air recovery can make good the de- 
ficiency in such cases. In other in- 
stances operating costs may be cut 
by reducing outdoor air make-up. 
Where ductless “store” condition- 
ers are used, all the air (except that 
supplied by normal infiltration) is 
constantly being recirculated; fre- 
quently, air quality can suffer under 


passenger 
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such conditions. Odor filters 
applied directly to the unit 
ply ventilation by purifyi: 
desired portion of the retur 
As people become increa 
conscious of air quality in ai 
ditioning, this development 
appear to find a 
J.E.O 


ASTM COMMITTEE 
REPORTS ON PIPING SPECS 
The keynote at the meet 

committee A-1 on steel of the 

ican Society for Testing Ma 

during its three-day 
Pittsburgh earlier this year 
review of existing specificati 
bring them up to date. T! 
volved consideration of ri 
ments of other organizatio 
well as rearrangement of r 
ments in existing docume: 
bring them more in line wit! 
ent commercial practice. W 


growing 


ness. 


Sess! 


several specifications 
methods is also well under w 
A specification consolidati 
essential grades found in the 
specification A 157 for 
for valves, 


new 


ent 
steel castings 
and fittings for high 
and A 217 for 
castings suitable for fusion we 


tempt 
service alloy 
for high temperature service i 
under way. When this is ad 
it is expected to supersede 
cations A 157 and A. 217. Va 
revisions are contemplated fo! 
cification A 182 covering ste: 
high temperature piping 
including revised che 
and physical requirements for 
F22 and a clearer definition 


sories, 


various heat treatments given 
austenitic steels. Specificatio 
181 for forged or rolled ste¢ 


flanges for general service is 
expanded to cover also forgt 
tings and valves and parts. Pr 

is being made on the developm: 
of a specification for forgings 
low temperature service. Agreemé 
has been reached on a pro} 
specification for carbon, fer! 


and austenitic steel pipe and tubin: 


for low temperature service 
action on adoption is being st 
A special group has been 
lished to correlate the grade 
bers for the several types o! 
common to the various comm< 


under the jurisdiction of the suo 
committees on steel tubing and pipe 


and material for high tempe! 
use. 
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Heating Engineers Mustn’t 
‘ 
Overlook the Safety Angle 
- 
S 
Many hazards to life and property exist in buildings, and are 
perhaps more often the result of changes and alterations made 
from time to time for one reason or another rather than being due 
to poor planning of the original design. Whatever the reason, 
however, any such hazards should be eliminated before they 
eliminate themselves (along with the building and the occupants ) 
f 
< 
\ A M Hen ARE some impressions devel- the exercise of care by all of us : 
oped during a little breathing space rhe owners of the heating plant 7 
between engagements are held financially responsible fol- Q 
In England, in order to conserve lowing an explosion that resulted in " 
5 the short coal supply, the ministry loss of life : 
i |, I W | \’ of fuel and power will send a re- No safety valve, and no other C 
aes gional fuel engineer to make sug sufficient means were provided for . 
ms gestions to the owner for improve- relieving the boiler of excessive . 
~~ ae ment of any plant, without cost to pressure : 
ee the owner. This service may cove} The management of the heating 7 
re i ideas such as would occur to any apparatus was not entrusted to a ‘ 
‘ S competent heating engineer in- person of sufficient experience, and ” 
’ $ specting a new system, but is he was not properly or sufficiently * 
t pointed particularly to improve instructed as to its safe manage 5 
& ments in combustion efficiency both ment. No printed or written rules ~ 
ie : as to physical construction and in were supplied to him, and no super- 
: operation vision by a skilled and competent 7 
The British gas council also main- person was furnished. The boiler 
| tains eleven industrial gas develop was not inspected periodically, as 
: ment centers located strategically it should have been, by a qualified 
r : and ready to give technical assist person 
ts ; ance to users of gas. Similar organ- : : . 
% izations using unpaid engineers A recent ruling concerning hotels 
: B Informal comment on were developed in this country dur- in New York is said to condemn re- 
: : es . ing the war to give voluntary fuel volving doors at any exits. There 
1p é heating, Piping, and air conservation service upon request must be two separate exits to the 
4 ; conditioning matters is but this ended with the war street, remote from each other (ex- 
posed / given in this regular fea- , as ct pt that if one of these is payment 
a ; In England, it appears that the ly impracticable and is so certified 
shins ture by Samuel R. Lewis, boilers of many low pressure hot by the authorities, an approved 
and i consulting mechanical en- water heating systems have no re- automatic sprinkler system may be 
rted ‘| gineer, member HPAC’s me valves or safety veneen —— nie aa, Sem eee street exit 
bah. Ja disastrous boiler explosions have then may be allowed) 
ca i board of consulting and occurred following freezing of open Wire glass is not acceptable in a 
si 5 | contributing editors relief outlets. One receives the im- barrier around a stair shaft or ina 
ditips pression that insurance of boilers panel of a door in a stair shaft 
an | is not nearly as universal in Eng- Several large New York hotels 
a land as in the U. S., but the follow- have been torn down because of in- 
ee | ing remarks by the British board of ability by the owner to comply with 
- trade commissioners are worth re- modern safety measures 
membering as provocative toward There are many tall old buildings 
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in Chicago, particularly those hav- 
ing open stairways and elevator 
shafts, with large areas that could 
become gas chambers if fires ever 
start in the lower zones. 

There are hundreds of old pipe 
shafts, open through many stories, 
carrying canvas covered insulation 
that burns easily and that could 
develop into sizable gas producers if 
fire ever started. All such shafts 
should be provided with an air- 
tight, fireproof stop at every floor. 

> * > > 

I know of one office building in 
Chicago, more than 20 stories high, 
in which there are no easily visible 
interior stairways. The elevators 
and the outdoor fire escapes are the 
only way out for people on the up- 
per stories. Interior stairways exist, 
but the entrances to them have 
been partitioned off by a rent- 
hungry administration until they 
are accessible only through the 
locked doors of the various tenants. 
I would be happy to attend a party 
with ropes and lamp posts for en- 
tertainment of the various people 
responsible for these violations of 
law and of commonsense safety. 


* - « . 


I know of a fire that occurred re- 


cently in an old skyscraper. The 
former operating engineer con- 
cluded that there was too much 
draft on the old manually fired 
water tube boilers. It seemed easi- 
est to him to install—above the 
roof in the chimney, at about the 
19th story level—a center hinged 
butterfly type steel damper. He 
fastened the damper in a partly 
open position, with wire. He was 
then called upon, rather suddenly, 
by a higher power to play the harp, 
and his successor never discovered 
the damper. After passage of some 
years the wire corroded, the damper 
closed, and the gases from the boil- 
ers discharged through various un- 
authorized holes that had been cut 
into the chimney by various ten- 
ants who desired local exhaust ven- 
tilation. 

Of course, a belated interior in- 
spection then was made throughout 
the chimney and all leaks were 
bricked up and all obstructions were 
removed. Adequate automatic draft 
control was then installed in the 
bottom of the chimney where it 
should originally have been placed. 
The owner, the fire insurance com- 
panies, and the fire department 
still are unhappy over this affair. 


Modern Thinking Applied to Duct Design 


Is THE article entitled Modern 
Thinking Applied to Duct Design, 
by Kirby Walker, in the March is- 
sue, there were some rather obvious 
errors that were made in copying 
the author’s manuscript, which er- 
rors are regretted. On page 86, 
about halfway down the first col- 
umn, the phrase “The ratio must 
consist of two numbers...” should 
read “The ratio may consist of two 
numbers... ”. The thought intend- 
ed was that not all ratios are non- 
dimensional. In this particular sub- 
ject the hydraulic radius is not 
nondimensional, even though it ap- 
pears to be a ratio of area to perim- 
eter. 

On page 87, beneath Fig. 2, the 
symbol formulas should have paren- 
theses. This would make v 242 
(poises), the object being to indi- 
cate that 242 times the poises, gives 
v, the absolute viscosity in pounds 
per hour per foot. In the same place, 
the cfm definition should read “Ac- 
tual cubic feet per minute.” Equiv- 
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alent cfm at 70 deg is not used in 
these articles by Mr. Walker. 

On page 88, in the second and 
third columns, reference is made to 
sheet metal ducts falling on the 
lower line of Fig. 2. This should 
read on the “lower two lines.” This 
also applies to the first column, 
second paragraph, page 89. The 
theme of these paragraphs was to 
show how the lower two lines were 
for ordinary well built ducting, the 
bottom one of them being for round 
and rectangular shapes and the up- 
per one for flat ducts. In the third 
column of page 88, “dotted cross 
line” should read “upper heavy solid 
line”. In the first column, last para- 
graph, page 89, the first sentence 
should read “... are the maximum 
roughness we might get in duct 
work that might suggest we ought 
to pick a point away from the lower 
two lines”. This was to demonstrate 
that in practical duct design the 
two lower solid lines in Fig. 2 apply 
with reasonable accuracy. 





EASY ACCESS TO 
CANCER LAB PIPING 


Dasposat OF acid wastes a) 
cialized requirements for can 
search highlight the mec! 
design of the recently con 
Sloan-Kettering Institute ir  , 
York. The building is a mod 
story structure consisting pri yar 
of laboratories designed spec 

for the study of cancer. 

Mechanical systems in the 
ing were designed to provide |: bor: 
tory technicians with every { 
required to simplify and promo 
their research work. In furtl. 
the utilities beyond the usua 
mal building services, separa’ 
tems for compressed air, gas 
um, and distilled water hav: 
provided and piped to the vari 
laboratories throughout the build 
ing. 

Two independent waste systen 
one for laboratory wastes, the 
for sanitary wastes—discharge » 
arately to the public sewer, a desis 
provision which eliminates require 
dilution of laboratory wastes wit 
the building. 

Maximum flexibility keynoted | 
mechanical design program. 1 
permit easy access to laborat 
services and piping, there are ni 
vertical shafts extending from t 
to bottom of the building. Thes 
shafts contain risers for laborat 
wastes and vents, hot water 
water, gas, vacuum, and compress 
air. These shafts are provided wi 
removable access panels at ea 
individual laboratory on each of! 
floors of the building for mai: 
nance purposes 

One of the interesting mechani 
features of the installation is | 
vacuum system. This system has 


capacity of 150 cfm of free air an 


develops a vacuum of 29.75 in 
mercury with a barometer at 30 
on a closed suction. 

Included in the numerous desis 
features is 
combined control and alarm pan 


board in the building enginee! 
office. 
Architectural design and pla: 


ning for the Sloan-Kettering Inst 
tute were handled by Skidmor 
Owings and Merrill. The firm 
Guy P. Panero, engineers, was 


charge of mechanical design. 20° 
construction was by Turner Col 


struction Co. 
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Balancing Air Delivery of a System of 


Manifold Air Diffusers 


By George 5S. Dauphinee* 


1 
Tx final adjustment and regula 
tion of the air delivery 
multiple supply air diffusers or out- 
jets in a ventilating system, for the 
purpose of bringing their individu- 

air discharge 


through 


@ volumes in con 
formity with those specified, i 
tommonly known as balancing the 
Bystem. At present the method 
generally adopted is one of trial and 
e and is an admittedly costh 
and unscientific operation 
Regardless of the method em- 
ed for balancing, the precision 
f adjustment will be influenced by 
le original design and construc- 


if the system, 


~~ — 3 eH 


such as the 


rr ve proportioning of the dis 
fributing ducts and the type and 
c iction of take-offs, air turns 
end dampers. It is, for example 
0! vable that the system design 
an istallation could be so ad- 
verse that final regulation to pro- 
du he desired or prescribed air 
Gistribution would be impossible 


and Development Engineer, W. B 
gineering Corp 
Engineer, W. B. Connor Engineer- 


ed at the 55th Annual Meeting of 


Be aN Society oF HEATING AND VEN 
+ A EncINgeers, Chicago, II! January 


Heat Piping & Air Conditioning, 





StU MMAR Y—This paper de- 
scribes a method for balancing 
multiple air supply outlets (dif- 
fusers) in a ventilating system. 
The method deseribed permits 
determining in advance the 
damper setting required for each 
individual outlet so as to appor- 
tion the total air delivery among 
the outlets in the ratio intended 
or required. Its accomplishment 
depends upon the use of damp- 
ers in the outlets which are so 
designed and calibrated that they 
can be set for any desired per- 
centage of the full-open outlet 
capacity. The theory and appli- 
cation of the method are demon- 
strated by examples. 


The purpose of this paper is tw 
fold: ‘a) to outline a simple and 
positive method for balancing mul 
tiple air diffusers in a common ven 
tilating system which would also 
lend itself to standardization, and 
(b) to emphasize the vital impor- 
tance of proper duct design to in 
sure 
after it is installed 

It is impracticable to so design a 
duct system that the exact re- 
quired air volume will be discharged 


sasy balancing of the system 
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enarges 
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outlet 


livery) 


necessary 


delivery 


and Peter Argentieri’, New York, N. Y. 


rom each respecti\ 


matically and withou 


adjustable dampers 
recognized that 
ers are calibrated ft 


to produce a known 
tedious trial 


will be unavoidabl: 


precludes the use of dampers 


ducts to regulate 


through individual 


quires the employment 


which are part of 
have a known effect 
formance 

A system of air 
anced when (a) e: 


its specified 


the total air delivery 
total air delivery conforms 
specified. The balancing 


be described consists 
wo steps performed 
ing sequence 


delivery 


(without regard to 
and, (2) 


adjusting 


so that the proper total 


is obtained 


rpreece 


rsre 


unles 


srervrwe 


and erro! 


(1) adjustin: 


wr diffuser percenta 


checki 
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In order to accomplish step 1, the 
following operating data for each 
diffuser are required: 


(a) Capacity factors for determin- 
ing the volumetric air delivery of any 
size diffuser from its air outlet velocity. 

(b) Calibrated damper factors for 
establishing the damper adjustment of 
any outlet to produce any desired per- 
centage of its full open capacity. 


Balancing Procedure 


Given a typical installed ventilat- 
ing system with a multiplicity of air 
diffusing outlets (diffusers), all 
dampers should first be fully opened 
and capacity readings taken for 
each outlet. For this operation it is 
not necessary that the fan volume 
conform to specifications but it is 
important that it be maintained 
constant while all readings are 
made. Next, a calculation should be 
made to determine the ratio of ac- 
tual air delivery of each diffuser to 
the total actual air delivery from 
all the diffusers. By comparing 
these ratios with those required by 
the specifications, the degree of 
variation in the air apportionment 
among the outlets from that de- 
sired will be established and will 
serve as the basis for damper ad- 
justment of individual outlets. The 
percentage of damper opening re- 
quired for each diffuser in order to 
regain the apportionment specified 
is then calculated and, using the 
damper adjustment factors, all 
dampers (but one—see examples) 
are set accordingly. After dampers 
have been set, an air delivery de- 
termined for any one diffuser will 
indicate whether its air delivery is 
in accordance with or varies from 
that specified for the respective 
diffuser. If at variance, it will be 
known that the capacity of all out- 
lets varies from their specified ca- 
pacities in the same degree and. 
then, by adjusting the fan speed to 
produce the capacity required for 
any one outlet, all other outlets will 
deliver their respective specified ca- 
pacities. A final check of several 
outlets will serve to prove the accu- 
racy of balance. 

It is emphasized that the proce- 
dure outlined is far simpler than 
may at first appear, since most of 


106 


Lr™~ 


Srr TI naslaAfl 


its operations are slide rule com- 
putations which can further be fa- 
cilitated by preparatory tabulation. 
The manual contribution consists 
entirely of (1) opening all dampers, 
(2) determining air delivery from 
each diffuser, (3) setting dampers 
and (4) checking the output of 
several outlets. The method will be 
clarified by the typical examples 
which follow. For purposes of sim- 
plification only, these examples are 
arbitrarily limited to five outlets. 
It should be appreciated that the 
method and procedure are adapt- 
able to systems with any number of 
outlets supplied by a common fan 
as demonstrated by the concluding 


' 2 R 5 4 
CS j } ; q 
Fig. 1—Air delivery system for 
Example | 


-~«e 


example showing the results of an 
actual large-scale balancing opera- 
tion. 

The diffusers used in all examples 
contain a _ built-in sleeve type 
damper, the function of which is to 
vary the outlet aperture. It is 
raised or lowered by means of a 
central screw operated from below 
the diffuser. The manufacturer’s 
damper adjustment factors are used 
for obtaining any desired percent- 
age of the full open damper capac- 
ity converted to number of screw 
turns from the full open damper 
position. These damper factors, 
therefore, correspond to the ratio of 
actual restricted to actual full open 
air delivery. With this particular 
type damper the air delivery will 
be: 





(cfm) VX FX 
where 


V = outlet velocity, fpm 

F = capacity factor 

c = percent of full open damper ca- 
pacity 


The outlet could, of course, be de- 
signed so that the normal position 
of the damper is in midway or 
partially open position permitting 
adjustment in either the closing or 
opening direction with correspond- 
ing calibration factors. For certain 
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types of dampers, the velocity »a}y, 
will vary directly as the ca; ACity 
and the air delivery will be si np) 


(cfm) = 


Air outlet velocities are deter: yine: 
at the periphery of the di Tus. 
with a standard deflecting ya», 
type anemometer, four readin«:s by. 
ing taken at points 90 deg apar 
and averaged. Readings t 
nearest 25 fpm are considered sus. 
ciently accurate. The anemomete: 
readings are multiplied by the 
pacity factor previously establishe 
to convert the reading to equivaler 
air delivery in cubic feet per mi 
ute. 





Example 1. An air delivery syste: 
shown in Fig. 1 has 5 outlets for whic 
the specified air delivery in cubic fe 
is as follows: No. 1—800, No. 2—sW 
No. 3—1230, No. 4—1100 and No. 5—# 
The total air volume to be delivered « 
4490 cfm. Outline procedure for ba. 
ancing the system. 

Solution: The various steps to be tak: 
are given in Table 1. 


The tabulation in Table 1 has bee: 
purposely elaborated in order to !- 
lustrate all operations. For examp!: 
Lines c and j are inserted merely ' 
exemplify the establishment of th: 
specified air apportionment becaus 
this is, actually, the basis of th 
method. The function of the valu: 
in line G is to establish the out! 
to be used as a base; the outle 
having the lowest percentage 

actual delivery volume. This ca 
often be determined merely by in- 
spection without computation 

other percentages on this line. Like- 
wise, the values in Line J, whil 
representing the relative air deliv- 
eries which would prevail after ba- 
ancing if the observed actual 2 
delivery of the base outlet remainec 
constant, are hypothetical since th 
effect of balancing alters the 4 
delivery of the base diffuser 

practice, therefore, the computati 
of line J is omitted and the per 
centage of full open damper deli’- 
ery (line K) obtained directly © 
dividing values in line H X 100 } 
values in line G. It is further em- 
phasized that in performing th 
balancing operation, the tabu!atio! 
is prepared in advance (omittin 
lines c, J and j) and the da‘a! 
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piffuser Location........ 
piftuser Size (Inches Neck Dia.) 
Air Volume Specified, cfm. 
Percent of Total Air Specified 
Anemometer Reading (fpm) with All 
Dampers in Full Open Position. 
Manufacturer's Capacity Factor 
Actual Air Delivery (cfm) 
line E X line D....... ; 
; Variation from Specified 
line F/line ihe nteoe uc 
H Base Diffuser = Least Value in line G 
4 cfm Required for Specified Ratio Referred 
to Base = line H X line C.... 
3 Percent of Total line J line c 
7K Percent of Full Open Damper Delivery 
. line J & 100 line H »& 100 
Required —_- -—- - 
line F line G 


lines A, B and C are entered there- 








Table 1—Balancing of Air Delivery for Example 1 


1 2 3 4 5 Total 
12 12 14 l4 10 
800 800 1230 1100 560 4490 
17.8 17.8 27.4 24.5 12.5 100 
2025 1950 1875 1800 1750 
0.45 0.45 061 0.61 0.51 
910 877 1143 1098 543 4571 
1.14 1.10 0.95 1.0 0.97 
0.95 
744 744 114 1022 521 4174 
17.8 17.8 274 245 12.5 1) 
81.7 B48 100 93 4 


velocity reading for the base diffus- 


ait 
m on from the plans and specifica- er (in order to comply with speci- 
tions. Deflecting vane type ane- fications in line C) must be 1230 
mometer readings are then taken 0.61 or 2020 fpm. The following 
a : for all diffusers at once, entered in rule and corollary will apply: 
c fee Eline D, and the values in lines F to Rule—When the damper settings of 
By K inclusive computed. Following all the diffusers supplied by a common 
»— 56 this, the dampers are set, likewise fan remain constant, any variation in 
red at once, in accordance with line K fan delivery will not alter the percent- 
» . , : ; age of the total air discharged by each 
It will be observed that, as all respective diffuser. 
al dampers are in the open position Corollary—Any change in the damper 
when determining actual air deliv- settings will alter the air discharge per- 
hin eries, all adjustments must neces- centages of the individual diffusers 
to sarily be in the throttling direction After dampering and total air de- 
mp! and that, accordingly, the damper livery adjustments have been com- 
_ on the base, or outlet least favored, pleted a spot check of several ran- 
f will always aren fully open, all dom diffusers, together with the 
idee jother diffusers being throttled to base diffuser, using Equations 1 or 
+} ~ , j . . 
the extent necessary to apportion = 2 depending on the type of damper 
sie the total air delivery among all used, will suffice to verify the ade- 
ut) diffusers = accordance with speci- quacy of balancing. A traverse by 
ut fied requirements. It will be ob- Pitot tube or other convenient de- 
e served further that this is accom- —yice may be used to verify total air 
plished without regard to, and in- —gelivery, if desired. For all practical 
. dependent of, the actual fan deliv- purposes, a tolerance of +5 percent 
n ery. After the dampers have been either in individual diffuser or total 
Like prt an anemometer recheck — air delivery may be considered sat- 
vh of the base diffuser will indicate  istactory since the element of hu- 
eli whether it delivers the required ca- man error in the taking of readings 
bal- em Pactty. If not, it will be known that may readily account for a difference 
' p the air delivery of every diffuser of of this magnitude. 
~ )the system varies from the required 
/capacity in the same ratio and will 
"be corrected automatically by ad- Example 2. An air delivery system 
is t justine the fan delivery accordins- shown in Fig. has 5 outlets, each of 
I oe 4 y 8 which should deliver 600 cfm. Illustrate 
ti 'y. In Example 1, for instance, the procedure for balancing the system 
per- 
eliv- Table 2—Balancing of Air Delivery for Example 2 
y br ; : 
bt »A Diffuser Location....... 1 2 ; 4 ) 
: 1D Velocity Reading with 
en > All dampers in Full Open Position, fpm 2200 2125 2050 1975 1900 
sho ME «Bose Diffuser — Least Value in line D 1900 
} K Per Cent of Full Open Damper 
t10! Line H x 100 
: Capacity Required --- — 86.4 89.4 92.7 96.2 100 
un Line D 
i 
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Solution: In Example 2 it will be noted 
that the diffusers are all of the same 
size and are specified to deliver like 
capacities. Here the balancing compu- 
tations may be simplified by dispensing 
with capacity conversion and using out- 
let velocities directly as indicated in the 


Table 2 


i 2 5 4 5 
‘< J ; j i i ; 
SPECIFIED 600 600 600 600 e 


CaP 


Fig. 2—Air delivery system for 


Example 2 


Assuming capacity factor for the 
10 in. diffusers used in the Example 
2 is 0.31, the correct velocity reading 
of the base diffuser No. 5 after bal- 
ancing should be 600 0.31 or 1935 
fpm 

Other similar variations in calcu- 
lating procedure will be apparent 
For instance, in the case of Example 
1, while the outlets are of different 
sizes, the neck velocity values bring 
all sizes into common relation and 
these values can therefore be used 
in a simplified procedure. In any 
event, the forms suggested in Ex- 


} 


amples 1 and 2 are applicable to all 


Ci Cy 4 5 
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Fig. 3—Air delivery system for 
Example 3 


types of systems and would, there 
fore, lend themselves to standard- 
ization 


Example 3. An air delivery system 
shown in Fig. 3 has 3 branches with 5 
outlets on each branch. The required 
air volume at each outlet is 600 cfm 
Outline the procedure for balancing 
the system. 

Solution: The system shown in Example 
3 consists of three branches and again 
entirely in the interest of simplicity, it 
is assumed that each branch is identical 
with the single branch used in Example 
2 in number, size and capacity of dif- 
fusers. It is further assumed, as may 
prevail in practice, that the proportion- 
ing of trunk and branch ducts alone, 
without the aid of duct dampers D, and 
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D,, will not produce uniform apportion- 
ment of the total air delivery among 
the three branches without excessive 
throttling of the most favored diffusers. 
In balancing a system of this type by 
the method proposed in this paper, two 
alternative procedures can be employed. 
The diffusers in each branch can be 
balanced separately as in Example 2 
and the base (open damper) outlets 
will be A;, B; and C, respectively. The 
velocity readings of these base diffusers 
after balancing will, however, vary due 
to the pressure loss imposed by the 
trunk duct friction between the branch- 
es. The difference in capacity between 
the three base diffusers will likewise 
correspond to the ratio of difference 
between the air supply to the respective 
branches. To correct this difference it 
is necessary to balance these base out- 
lets with respect to each other by the 
adjustment of duct dampers D, and D,. 
As these dampers are not calibrated, 
this final balancing operation can only 
be accomplished by trial and error. 
However, the required degree of ap- 
proximate damper adjustment can be 
computed percentage-wise as given in 
Table 3 and with this known a mini- 
mum amount of adjustment will be 
required. 


capacities, requiring only extra steps 
in computation. Seemingly, systems 
which are symmetrical and have 
uniform size diffusers might be bal- 
anced on the basis of static pres- 
sures within the duct at the diffus- 
ers. This is, however, seldom prac- 
ticable because of the influence o: 
erratic flow patterns. 

As already indicated, the authors 
are of the opinion that special em- 
phasis regarding proper duct design, 
particularly for air diffusers, is war- 
ranted. The original design of a 
duct distributing system should con- 
template the ultimate problem of 
balancing. The permissible pressure 
in the duct at the most throttled 
outlet is, for example, often gov- 
erned by noise limitation. For 
extreme quietness this pressure 
should not exceed 0.25 in. water 
column. Where noise level is not a 
factor it may be as high as 0.75 
in. water column. Even where noise 
level is not significant, economy in 


Table 3—Balancing of Branch Air Delivery for Example 3 


A Base Diffuser Location...... by tate A B. Cc 
een I IIS ic: att wialbie on nb SU GRS SE TeMwe es evene aN 1900 1780 1560 
Oe MD PO wavecdecccanvascecses ; 1560 
ot Ra eee P ree. ee D D» 
Line H x 100 
Percentage of Damper Opening —_————— 82 87.7 
Line D 


The system will be balanced when 
the outlet velocities of the three 
base diffusers are equivalent. When 
this has been achieved, any of these 
diffusers can be read for conformity 
with the specified air capacity and 
the fan speed adjusted, if necessary, 
as already described. 

The other, and perhaps more con- 
venient approach to the balancing 
of Example 3, is to first regulate the 
duct dampers until reasonably uni- 
form outlet velocities are obtained 
from any three comparable diffusers 
‘one in each branch) and then 
with these duct damper settings 
fixed so that they cannot change, 
to balance all fifteen diffusers as a 
common system in the manner de- 
scribed for Example 2. It will be 
recognized that the basic method 
for balancing described is equally 
applicable to intricate systems in- 
volving unequal branches and a 
multiplicity of diffuser sizes and 
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operation dictates the lowest duct 
pressure practicable or consistent 
with duct cost. The design relation 
between duct pressure and degree 
of outlet throttling can be expresseca 
by the following Equations 3 and 4: 


iP, 


T = 100— 100 \5-........(3) 
P, 
colt! pe ee De .. (4) 
" (1+ 2) 
100 
where 
P, Minimum duct pressure in 
inches of water 
P, maximum duct pressure in 
inches of water 
T = maximum throttling of in- 
dividual outlet, percent. 
Let 
P, = 0.25 in. WG and P. 0.75 
in. WG 
Then 
0.25 
T = 100 — 100 — 100 
\ 0.75 
— 57.7 = 42.3 percent 


Heating, Piping & Air Conditioning, April |" 


Duct Loss = 0.75 — 0.25 = 0.5 
or the equivalent of 500 ft of 
duct based on a loss of 0.1 in. ; _ | 
ft (static regain ignored). 





From the preceding it is 
that the maximum practical] 
of throttling, even disreg.; 
noise, will rarely exceed 40 pr ce) 
Whenever it is found imprac! cap) 
to limit the differential pri ssy 
across the outlet to that des 
the system should be section lize: 
with duct or splitter damper. (s~ 
Example 3). In so doing, the thro: 
tling in the high pressure port) 
of the duct is accomplished in ty 
stages and, as a result, the degre: 
of throttling and consequent pres. 
sure differential at the outlets | 
minimized. 

Factors which contribute to pres. 
sure loss in duct design have long 
been evaluated and made availab): 
for predicting results. However 
the use of circular ceiling air di. 
fusers imposes an additional impor- 
tant and too often ignored facto: 
namely, the behavior of an a 
stream entering a circular opening 
in the bottom of a horizontal ree- 
tangular duct. Unless the horizon- 
tal air velocity gradient across th: 
duct is symmetrical, the air en- 
tering the neck of the diffuser wi 
rotate or swirl rapidly, often creat- 
ing a vortex and, as a consequence: 
the discharge volume at the pre- 
vailing static pressure will be grea'- 
ly reduced. To regain the specified 
capacity under such a condition 
the duct static pressure would ha‘ 
to be correspondingly increasec 
When, therefore, the duct design © 
such that the air does not approac. 
the outlet uniformly, it is impos- 
sible to predict the duct pressur 
necessary to obtain the specifiec 
capacity since the extent and effec’ 
of the swirl are unpredictable. | 
will further be obvious that, in fina 
balancing, a swirl condition at bu! 
a single outlet in the system Ww 
necessitate an increase in pressult 
throughout the entire system anc 
may result in increasing the re 
quired differential pressure acro» 
the upstream outlets prohibitive!) 

Air directive devices or so-calle¢ 
air equalizing grids placed in th 


ifs 


neck or collar of the diffuser ©' ! 
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: . ; Table 4—Balancing Data for Woolen Mill Air Delivery System" 
AD ser Location A-} a) 3 4 5 é 7 s 
DV city — 1010 1080 1140 1175 1190 1220 1210 1170 
FE Capacity Factor .. 0.47 0.47 0.47 0.47 0.47 0.47 0.47 0.47 
F Actual Air Delivery (cfm) Line D x line E 475 508 536 552 559 573 569 0 
G Variation = line F/cfm specified . 86.4 92.5 97.5 100 102 104 103 100 
H Bi (Least value line G) 86.4 . 
d K Percent Actual Delivery line H x 100/line G 100 93.5 RRS a6 RS 82.5 83.5 86.5 
L Recheck (New line D Value).. hea 1150 
M Corrected Capacity line E x line L x K/100 541 
N Er (percent) : 1.3 
4 Diffuser Location B-1 2 } 4 5 6 7 & 
D Velocity Reading 1150 1150 1255 1260 1350 1350 1350 1280 
E Capacity Factor' 
F Actual Air Delivery (cfm) line D x line E 540 540 590 592 634 634 634 60 
G Variation line F/cfm specified 9R.2 QR ? 107 108 11S 115 115 110 
H Base (Least value line G) Diffuser A-1l 
K Percent Actual Delivery line H x 100/line G RR RR 80.5 a) 75 ’ 
t L Recheck (New line D Values) 1475 
M Corrected Capacity line E x line L x K/100 558 
N Error (percent) 2 
. ') 
\ Diffuser Location C-!1 2 3 1 h - 
D Velocity Reading 1155 1270 1275 1275 1210 1355 ' - 1910 . 
E Capacity Factor' ys = 
F Actual Air Delivery (cfm) line D x line E 543 597 599 99 616 6 649 69 ¢ 
G Variation — line F/cfm specified 98 6 108 109 109 112 116 118 102 " 
H Base (Least value line G) Diffuser A-1 ~ . 
y K Percent Actual Delivery line H x 100/line G 87.5 795 79 79 74 7 e325 ~ 
L Recheck (New line D Values) 1460 ‘ ‘ ° 
M Corrected Capacity line E x line L x K/100 545 7 
1a0 N Error (percent) ‘ : 0.5 ? 
* 
reve . ¢ 
4 Diffuser Location ‘ii D-1 2 3 1 5 ( 7 g * 
al D Velocity Reading 1260 1350 1375 1425 1445 1470 1480 1270 M 
“—e E Capacity Factor' 0.47 0.47 0.47 . 
1pv! F Actual Air Delivery (cfm) line D x line E 592 634 646 670 679 691 696 597 R 
G Variation = line F/cfm specified 108 115 118 122 113 126 7 108 : 
H Base (Least value line G) Diffuser A-1 ‘ 7 ss 5 
K Percent Actual Delivery line H x 100/line G 80 75 73.5 70 68.5 68 79.5 
L Recheck (New line D Values) - oT 
M Corrected Capacity line E x line L x K/100 , 
. N Error (percent) P . 
\ Diffuser Location ‘ ; E-1 2 3 { 5 6 7 8 4 
D Velocity Reading 1285 1385 1440 1535 1535 1550 1 95 129 ° 
E Capacity Factor' ¢, 
F Actual Air Delivery (cfm) line D x line E 604 651 677 72 72 728 717 5 : 
G Variation line F/cfm specified 110 118 123 131 13 132 0 9 \ 
H Base (Least value line G) Diffuser A-1 ; 5 
‘ K Percent Actual Delivery line H x 100/line G 78.5 73 70 66 66 65 79 5 bal 
Recheck (New line D Values) > 1:98 2 
M Corrected Capacity line E x line L x K/100 mas s 
N Error (percent) or : 
- \ Diffuser Location ne F-1 2 3 4 5 6 7 
D Velocity Reading ‘ : 255 35 34 : - 
E Capacity Saates® 1255 1380 1390 1400 1480 1460 1495 1385 
F Actual Ai ivery (c - ’ ‘line EF . . a i 
Ae ial Air Selivery cfm) a wine D x line E 590 649 653 658 696 686 703 651 
riation line F/cfm specified 107 118 119 120 °o7 125 ° } 
H Base (Least value line G) Diffuser A-1 . . «4 <9 128 118 
Se K Percent Actual Delivery line H x 100/line G 80.5 73 72.5 72 68 4 7.5 73 
Recheck (New line D Values) ; aia i“ ‘ ” _ Ban 
M Corrected Capacity line E x line L x K/100 1610 
a N Error (percent) ~e 
oO 
4 Diffuser Location ..... Pee ae : G-l 2 3 { § 6 
1 D Velocity Reading ...... : 995 94 3 ~ - : - 
E Capacity Factor> ae 1225 1240 1340 1395 1400 1430 1455 1400 
F Actual Air Delivery (cfm) line D x line E 576 583 630 657 658 72 ; . 
7 G Variation = line F/efm specified. .. : 105 106 114 110 190 ee — — 
; H Base (Least value line G) Diffuser A-1 : ' : . . M 124 120 
s K Percent Actual Delivery line H x 100/line G 82.5 81.5 75.5 72.5 79 - “9 © 
I Recheck (New line D Values) - 1490 os (eu ic 10.5 69.5 
M Corrected Capacity line E x line L x K/100 570 
b N Error (percent) ieadbhabe 4 
W ; Diffuser Location ........... ; H-1 2 3 { ‘ 
= ) Velocity R j , z. - , 5 6 7 g 
a Capacity Poster” ' . 1160 1200 1295 1300 1340 1325 1375 1410 
ul : ae Air Delivery (cfm) line D x line E sen 545 564 609 611 630 62 — yoo 
re H ariation = line F/cfm specified SenaGueubanee Ni 99.1 102 11] 111 114 ‘19 — oon 
K Base (Least value line G) Diffuser A-1 = oes 120 
Os Percent Actual Delivery = line H x 100/line G 84 78 77.5 76 71.5 
M Recheck (New line D Values).................... eenen oon - ane 78S 
- Ce rrected Capacity = line E x line L x K/100............ 1580 
led Error (percent) ee - evacasnl "3 
he 
is All diffusers were of 12 in. s 
s 2 in. size (neck diameter). Each outle Line M Total (8 29 ¢ - 547 
¢ req d - c . i et was ane I ota 8 outlets) 4929 cfm. average 547.7, error 
=" ‘a ee ae Line F Total 39869 cfm. average (—0.46) percent. © As all diffusers are of same size, the capacity 
, = tris percent factor is constant (0.47) 
49 Heat y Pi . & Ai 4 Cc 4s ° . 
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junction with the bottom of the 
duct have little effect upon the vor- 
tex phenomena and their resultant 
disadvantages, especially where the 
outlet is at the end of the duct or 
branch (and this applies whether 
the duct is provided with an exten- 
sion or so-called cushion head or 
not). It is the authors’ experience 
that the only satisfactory and re- 
liable preventive for air entry tur- 
bulence is the use of properly de- 
signed air directing and straighten- 
ing vanes in all elbows and branch 
take-offs to insure symmetrical ap- 
proach velocity to all diffusers. This 
caution applies likewise to fired 
throat take-offs because the design 
of such take-offs is usually predi- 
cated upon the hypothesis of sym- 





P 


® 
Fig. 4H—Location of high velocity point 
in duct connection to diffuser 


metrical air flow across the ap- 
proach duct. The effect of erratic 
air patterns produced by take-offs 
will be noted in the illustration of 
the balancing of an actual system 
in the section Application of Meth- 
od. 

Another factor affecting the total 
pressure calculations which enters 
into diffuser system duct design is 
the static pressure required by an 
outlet collar independent of the re- 
sistance of the diffuser itself (see 
Fig. 4). 

















Table 5—Delivery Volume by Branches in Cubic Feet Per Minui 
(Fer System shown in Fig. 5) 


Diffuser Position 1 2 3 4 5 6 7 ‘ 
Branch A . 475 508 536 552 559 573 569 550 
Branch B 540 540 590 592 634 634 634 602 
Me. weeneeused 543 597 599 599 616 637 649 569 
| eee 592 634 646 670 679 691 696 597 
Branch E . 604 651 677 721 721 728 717 653 
Branch F 590 649 653 658 696 686 703 651 
Branch G 576 583 630 657 658 672 684 658 
Branch H coos S45 564 609 611 630 623 646 663 
Totals “Tr 4726 5060 5193 5244 5298 4943 


4940 


Due to the change in air direc- 
tion, a high velocity strata at point 
x is unavoidable and its effect upon 


duct static pressure may be ex- 
pressed by Equation 5. 
RR Me - 
P Re ci vasennees (5) 
(4005) . 
where 
Pp Duct static pressure in inch- 
es of water 
V Mean neck velocity in feet 
er minute or a _ 
P Neck Area 


The value 2.2 remains practically 
constant for all outlets in a con- 
ventional duct system as the ratio 
of duct static pressure to duct veloc- 
ity pressure at each outlet will be 
approximately equal. Unless the 
diffuser manufacturer’s resistance 
ratings include this factor, it must 
be allowed for in the calculation of 
total static pressure. 


Application of Method 


The following describes the actual 
procedure in balancing a system in 
a woolen mill. This installation in- 
cluded 64 diffusers each specified to 


deliver 550 cfm, and distribu 
shown in schematic diagram, 

(It should be noted that th: 
dampers used in balancing th 
tem are those in the individua! ¢ 
fusers.) 

Table 4 is the actual tabulat) 
of the balancing data arranged ; 
the form already explained. Fro; 
this it will be seen that the origina 
maximum extent of unbalance wa 
35 percent. 

Table 5 is a tabulation of the dit- 
fusers by branches with the tot 
volume (cfm) of each branch e: 
tered in the right-hand column and 
the total volume (cfm) for ths 
ries of diffusers occupying the san 
relative position in the branche 
entered at the bottom. These da’ 
indicate the effect of duct frict 
loss. As would be expected, the 
delivery through the branche 
thest from the fan less 
through branches nearer the 
Likewise, the diffusers at the ! 
end of the branches deliver less a 
than those at the near end. T! 
exceptions in this instance are th 
diffusers close to the branch take- 
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POSITION OF UNITS 
Fig. 5—Schematic diagram air dis- Fig. 6—Air delivery of each diffuser in Fig. 5 before 


tributing system in a woolen mill 
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balancing 
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OM FUSER POSITION 


hig. 7—Air delivery of nine arbitrarily selected diffusers 
from Fig. 5—after adjustment 


offs (except unaccountably in 
Branch H) which, it will be noted, 
deliver less air than those next 
downstream. This variation is due 
to the swirl imparted to the air by 
the elbows, an effect already pointed 
out in preceding text. Thus, the 
aggregate volume (cfm) of the dif- 
fusers in position 8 (Fig. 5) which 
are located immediately beyond the 
take-offs is 4943 cfm while the 
aggregate volume of the outlets in 
position 7 where the air flow has 
smoothed out, is 5298. From posi- 
tion 6 to the end of the ducts the 
air delivery decreases consistently 
as affected by duct friction loss. The 


SOUTHERN INDUSTRIAL 
CONFERENCE 

Atlanta, Ga., will be the scene of 
the Southern Industrial Conference 
on Machinery and Metals to be held 
April 26, 27 and 28th. The Confer- 
ence is sponsored by the American 
Society for Metals, American Soci- 
ety of Tool Engineers and the So- 
ciety for the Advancement of Man- 
agement. 

The latest developments for in- 
dustry will be exhibited at an expo- 
sition to be held in conjunction 
with the conference. 


BUILDING CODES 
SURVEYED 

The housing shortage in the 
United States has emphasized two 
problems which pertain to building 
codes: (1) the present status of 
building codes, and (2) the relation 


total volume icfm) delivered by 
the system before balancing was 
39,869 or 13.3 percent higher than 
specified. 

Fig. 6 shows the volume (cfm) 
delivered by each diffuser in any 
given branch and is simply a visual 
representation of the tabulation, 
Table 5. 

After damper adjustments were 
completed, check readings of ap- 
proximately one in every eight dif- 
fusers were made to confirm that 
the system was balanced. Reference 
to Table 4 will reveal that, after 
balancing, the maximum unbalance 
(extreme difference in air delivery 











of existing codes to the rate of con- 
struction. 

The Bureau of Standards at 
Washington, through its Building 
Technology Division, recently un- 
dertook a study of local building 
codes and building regulations. The 
following conclusions are the re- 
sult: 

(1) A considerable number of 
codes have not been revised recent- 
ly; 

(2) Although some cities have 
amended their building codes, most 


‘amendments tend to be minor; 


(3) Twenty-nine percent of the 
municipalities have no type of 
building regulation; 

(4) Greater uniformity in codes 
is mecessary among the cities 
throughout the nation. 

With regard to housing, it was 
stated that the cost of dwellings is 
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between any two individual diffus 
ers) was 7 percent and well within 
the tolerance of 5 percent con- 
sidered acceptable. Also, the aver- 
age air delivery of the nine dif 
fusers rechecked was 547.6 cfm per 
diffuser, indicating that the system 
as a whole was approximately 0.5 
percent under capacity, a discrep 
ancy too slight to warrant adjust- 
ment of the fan speed 

Fig. 7 is a plot of the delivery 
characteristic of the nine diffusers 
rechecked, before and after balanc 
ing, and demonstrates the degree o! 
balance achieved directly in a single 
adjustment. 

Referring to the simplicity of the 
balancing method described in this 
paper, it may be mentioned that 
the balancing of this system, in- 
cluding desk and ladder operations 
required but 24 man hours. 

In conclusion, the authors wish 
to stress that the data presented in 
this paper are intended to be in- 
troductory rather than conclusive 
and particularly that investigation 
of the possible extent of error in- 
herent in the method described is 
suggested as a suitable project for 
ASHVE research. 


determined by more than rising 
costs of material and labor. An 
equally important element is the 
trend for Americans to demand 
more expensive housing. Such hous- 
ing includes central heating, ex- 
tensive plumbing, comfort condi- 
tioning and electrical installations 
capable of handling heavy loads 
for appliances. 

The Bureau of Standards indi- 
cates the need for more research 
testing, and evaluation of codes and 
building construction, and also 
points out that the housing short- 
age is more than a post-war phe- 
nomenon. The shortage has been 
growing, according to the Bureau 
throughout the last 25 years 

Material on building technology 
from small homes to bridges, dams 
and skyscrapers, has been compiled 
by the Bureau and is available in 
publications and reports 
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Performance of Heating Panel Studied” 


D URING the last half of 1947 the 
Committee on Research initiated a 
comprehensive research program on 
panel heating. The Technical Ad- 
visory Committee on Panel Heating 
and Cooling organized Groups A 
B, and D, and the Laboratory was 
instructed to proceed with part A 
which covers heat transfer within 
and behind the panel 

At this time last year, the Lab- 
oratory had completed a critical 
analysis of the literature on panel 
heating, test methods and proce- 
dures had been approved by the 
Committee, and equipment was be- 
ing assembled 

The first slab was poured on 
March 3, 1948. Fig. 1 shows the 
form for this slab with nonferrous 
tubes in place. The tanks and 
pumps in the background are for 
conditioning and circulating water 
through the panel and absorbers 
Rotameters for metering the flow 
through the absorber circuits may 
be seen on the left wall. 

*Progress Report Technical Advisory 


Committee om Panel Heating and Cooling 
Group A—Heat Distribution Within and Be- 


hind the Panel 


Fig. 1—Form for slab No. 1 with water conditioning and 


circulating equipment in background 


Fig. 2—View showing thermocouple grid for slab No. 1, 
taken while pouring 


a wt 
ee St 





Before the concrete was poured, 
the grid of thermocouples and their 
supporting framework were _in- 
stalled in the form (Fig. 2). The first 
slab has 7, in. O.D. nonferrous tubes 
4 in. on center. The depth of con- 
crete cover over the tubes is 342 in 
on one side and 5 im. on the other 


The method of testing is as fol- 
lows: The slab under test is placed 
between two absorbers (Fig. 3). The 
back of each absorber consists of a 
refrigeration plate through which 
water at any desired temperature 
can be circulated. The center test 
section of the absorber is exactly 
4 ft square and is surrounded by 
guard sections by means of which 
edge losses can be controlled. Heat 
pickup in the absorber is measured 
by heat flow meters on the panel 
side of the refrigeration plates, and 
can be checked by determining the 
quantity of water flowing, and its 
temperature rise 

Fig. 4 shows the arrangement of 
Slab, absorbers, and _ accessories 
while tests are in progress. This 
picture was taken recently while the 


ee a 
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effect of insulation was bei 
ied 


* 


Slab No. 2 was poured in N 
ber, (see Fig. 5) and has no. 
tubes of the same size and 
as Slab No. 1 


of cover on this panel are 


However, the 
and 2% in. The location of 
thermocouples may be seen 
figure. This pattern has beet 
on both sides of the two slab 


At the present time, warm 


is being circulated throug) 
tubes of slab No. 2 to haste 
drying of the concrete. Troub 
experienced in early tests 
first slab because of moisture 
was released from the co! 
Tubes of 
under the absorbers to reliey 
difficulty and are still bein: 


to prevent possible condensati 


Silica gel were in 


the cool absorber surface 


Series of Tests Completed 


Although progress on this 
ect during the first year ha 
rapid as was orig 


been as 
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COOLING PLATE iSSISI nis analytical ] 
NSUL ATION nethod has not yet bet ind 
THERMOPILE HEAT METER calculati the 1ea flow 
ALUMINUM PLATE which vi check the re } . 
a j FORMICA SHEET tained by tests, and whi 
"i aw Mw MA °"\ "=". _— time-consumin 
. - ———] ft] Coir TuBES- 4"c-c ves 
es ” I Vas Stated earlie i 
FONCRET an 
c f ¢ 7 . one ibe the slab are 4 
nake test itsh 12 ind it 
enters ome ol tne tube were 
SUARD SUARE valved off Under a operative 
: agreement a study is being mad 
Columbia Univers to detern 
big. 3—Sectional view of slab and absorbers vv mean f the ele ° 
the effect of the idle ibe 
ane re nperature iK¢ ( 
ped for, work is proceeding satis- ture before the main problem srid of thermocouples buried , : 
torily. Because of the large heat be successfully attacked. For ex Avet siah dn not reveal any distor . 
apacity of slab No. 1, from 8 to 12 ample, it was decided to apply a : a ale ii < 
urs are required for it to reach coating to all thermocouple wir - yaa ° 
equilibrium after any change in used on this project to make it moi Although quantitative result ' , 
test conditions. Tests are there- ture-proof and to increase its resist not yet avaliable, certain trends are 7 
fore limited to one a day. Tests ance to abrasion. A coating device becoming evident. On« - tne! 4 
with both surfaces bare have been was therefore designed and « nteresting Of tnese ene exvent | ; 
mpleted for 4, 8, 12, and 16 in structed which automatically takes which heat release from a pant . 
tube spacings, for various water wire from one spool, coats and dries irface is dependent upon thi 
temperatures and for various heat it, and winds it onto a second spool loss from the back of the pane 5 
emissions from the two sides of the in one continuous operation. In this In Fig. 6 the heat release " 
slab. At present, another series of manner, approximately fifteen mile ne side of a concrete slab at con - 
tests is nearly completed regarding of wire have been double coated tant temperature difference (tube k 
the effect of insulation on the 5 in When the panel heating project to surface is plotted against the n 
over side of the slab. A third series was initiated it was hoped that release from the other side, for 4 in “ 
tests will be made on the effect an analytical solution could be 8 in., 12 in., and 16 in. tube spacings M 
f carpet, asphalt tile, and possibly found which would materially re As might be expected the inter 5 
ther common floor coverings duce the number of tests required dependence of heat flow from the . 
Many times in research work it for part A of the program. Al- two sides increases as tube spa . 
becomes necessary to develop new though a member of the mathe- increases. It may be noted that fo! 
methods, equipment, instruments, matics department at Case Insti- slab No. 1 the same heat release 
r procedures of an incidental na- tute of Technology was employed to from one side may be obtained wi 





Fig. 5—Slab No. 2 showing preliminary drying system and 


Fig. 4—Slab No. | under test surface thermocouples 
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[Conductivity 13.5; Air side coefficients in 
| test range, Siab No.! uninsulated 
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Fig. 6—Effect of back heat loss on ‘ 
panel output at 20 F \t (tube to 7 : . 
surface) = 
8 in., 12 in., and 16 in. tube centers 
by controlling the heat flow to the . ; " 
back of the slab. 
The next two figures have been \/ 
prepared to explain this interde- 24 ! 
yendence. Fig. 7 shows the iso- 
os ; Fig. 8—Heat flow pattern slab No. Ll. Both sides of pane! 
therms and heat flow paths in a exposed, Btu output from top surface same as for Fig. 7 
Slab having approximately equal 
heat flow from the two sides. In this — a ¢ oe , : 
‘2 percent oO! the total neat release been turned upward. As mi 
case the pattern for these lines is — , i ee Aa , 
eee is from the upper surface of the expected from this figure 
quite symmetrical about the plane : : ; , 
slab. In this case the pattern of perature of the upper pant 


of the tubes 


Fig. 8 shows isotherms and heat 
? 


flow paths for a slab in which about 


PERSONALS 


J. B. Hewett has become 
ated with the William W. Short Co 
Inc., New York, as president and 
successor to the late William W 
Short. Mr. Hewett was formerly 
sales manager of Anemostat Corp 


assocl- 


heat flow paths indicates that much 
of the heat which originally started 
toward 


the bottom of the 





automatic heating, ventilating and 
air conditioning control systems for 
school buildings 

Both Mr. Jacobs and Mr 


are members of ASHVE 


Haines 


ee 


. . . , ? a , ’ ) 
is much more uniform than 


+ 


example shown in the 


previ 


ure 


Fireman Manufacturing C 


ada, has been appointed Ca 


division 
member of 


manager He 
the ASHVE 


Saies 


HOME COMFORT EXPOSITION 
TO BE HELD IN MAY 
The 1949 Home Comfort Ex 


of America, New York, and has been L. F. Lawrence, Jr. is a new , . ; 

f America, New York, and has bee . . ee tion will be held in Cleveland 

» member of the ASHVE since 1935 ranch manager for the Minneap- ; ‘ 

a member of the ASHVE since 1935 = ; - from May 30 to June 2, 1949 
olis-Honeywell Regulator Co., Min- 


mer 


Robert H. Jacobs 


schoolhouse 


Appointment of 
as superintendent of 


neapolis. Mr. Lawrence will manage 
the Charlotte, N. C., office, according 
to Thomas McDonald, vice presi- 
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(often a negligible effect in air- 
conditioning systems). 

Given definite expressions for 
each force entering a particular 
problem, equations of motion may 
be written which, when solved, yield 
the velocity and acceleration of the 
fluid body as a function of position 
and time. This procedure is easy to 
state but commonly quite difficult 
to attain because of practical im- 
pediments which are: 


1. Turbulent nature of the air motion: 
Where turbulence exists, the pressure, 
velocity and temperature are in a con- 
tinual state of rapid, random fluctuation 
which can be so complicated as to defy 
either exact mathematical expression or 
direct experimental measurement be- 
yond simple exploratory observations. 

2. Inadequate means of expressing 
turbulence-dependent forces in terms 
of simply attainable experimental data: 
In order to describe the fluid behavior 
in the form of equations which can be 
solved, all forces and turbulent actions 
need to be related to the primary easily- 
measurable variables of the fluid motion. 
Complicated turbulent behavior must 
be reduced to a relatively simple form 
of expression. This can be achieved for 
important practical cases at present 
only through experimentally-based em- 
piricisms which lead to approximate 
engineering solutions. 

3. Mathematical obstacles: While it 
may be possible to write the funda- 
mental equations of fluid motion in 
mathematical notation, it is not always 
possible to solve these equations and 
thereby establish concise engineering 
results. Approximations and empiri- 
cisms must then be used and are inval- 
uable engineering tools, although often 
subject to misuse. 


Let it be emphasized however, 
that despite these impediments 
there have been established many 
valuable engineering results based 
upon the simple fundamentals of 
turbulence. The future will un- 
doubtedly see many more practical 
advances, for the research incentive 
is keen, especially in aerodynamic 
problems. 


Elementary Turbulence Concepts 

and Quantities 

Turbulence is the physical phe- 
nomenon which takes place within 
a body of fluid in motion whenever 
small but finite fluid particles un- 
dergo an irregular, violent commo- 
tion and agitation which sets in 
spontaneously as a process of dis- 
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sipating (degrading) the availablet 
energy of directed fluid motion. 

Manifestation of turbulent flow is 
observable in the body of a moving 
fluid through the erratic paths of 
small suspended particles and the 
continual random creation, inter- 
action and destruction (as individ- 
ually distinguishable entities) of in- 
numerable small eddies. In this 
condition of flow it is not correct to 
speak of a certain velocity, pressure, 
or temperature as existing inde- 
pendent of time at a particular 
point. Instead, each of the varia- 
bles of the fluid state must be re- 
garded as undergoing continual and 
irregular fluctuations. 

Representation of fluctuating 
quantities is conveniently accom- 
plished by expressing them as the 
sum of two magnitudes; a mean 
value (mean with respect to time at 
a fixed position), and a superposed 
fluctuating component. Adopting 
capital letters for mean quantities, 
lower-case letters for fluctuating 
components, and considering a two- 
dimensional flow as represented on 
the ry-plane, instantaneous quan- 
tities are written as follows: 


Static pressure P+p 

Temperature = T + t 

Velocity, x-direction component, 
U+u 

Velocity, y-direction component, 
Vtov 


Each fluctuating quantity varies 
rapidly at random, may be either 
positive or negative at any instant, 


tAvailable energy as used here refers to 
static pressure and directed kinetic energy. 


Y 
‘ 
| 
r+» (HY) te 
|P + put s - P+put 

dn t 
(x,y) ——— 

r+» (Ht), +pay 

| Fiuid motion 
- x 








Fig. 1—Forces per unit area acting in 

the x-direction on an elementary fluid 

volume in turbulent flow with T. P, 

and p constant and with uniform tur- 
bulence conditions 


Heating, 


and must necessarily have a 
value of zero. 

The practical significance . 
bulent fluctuations may be c: 
strated by considering only t! 
locity fluctuations in an isoth: 
constant - static - pressure, i) 
pressible, unidirectional flow s' 
i.e., with V 0, P = constan 
constant and T constant 
positions. 

Picture an elementary lattic 
ume in the stream of unit k 
perpendicular to the zry-plan¢ 
1. For conditions of purely la: 
flow, when turbulence is not 
ent, the forces per unit area a 
in the x-direction are: 





1. A static pressure which is the 
on both the x and (x dx) face 


2. A viscous shear stress whi 
written as 
dU 
(rv); rf (==) 
dy/y 
or 
dU 
(rv) y+ ay »(<) 
dy/y+a 


When turbulence exists the ve- 
locity fluctuations produce add 
tional stresses, commonly called the 
virtual stresses of turbulence. For 
the simple condition in which these 
turbulence stress components ar 
the same at all points in the regio: 
considered, the additional stres 
magnitudes acting in the r-direc- 
tion in Fig. 1 are: 


1. A pressure caused by the u fluctu 
ations 
= = 
p = pu’ 
2. A shear stress caused by the trans 
fer of the u-fluctuation momentun 
the y-direction through the particl 
transporting action of the v fluctuatior 


Tt —puv 

The bar over a product denotes 
mean value and ° is the fluid densit 
[mass density, (pound) (second 
(feet) *‘]. 

The total stresses for turbulen' 
flow are the sum of the turbulent 
and viscous effects, as indicated in 
Fig. 1. 

The development of the bask 
ideas continues with the quantities 
intensity, correlation, and scale, and 
with the condition of isotropic twr- 
bulence. 


1. Intensity: Although the mean va!ue 
of u is zero because, on the averase, 
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sitive and negative fluctuations 
| each other, the mean square 
ay. uating velocity, u*, is always posi- 
ve. and finite. The mean x-direction 
netic energy of the turbulent fluctua- 
ti is measured by u*®; and u’* thus 
< to indicate the violence of the 
tehulence. The intensity of the turbu- 
at % elocity fluctuations is defined as 


Nu’ 
Intensity cn (4) 
uy 

Intensity magnitudes encountered in 
ractice vary from a small fraction of a 
percent to as much as 20 percent or so. 
2 Correlation: The condition that the 
mean product of the two fluctuating 
velocities at some point in the fluid, uv, 
should be other than zero is that a 
correlation should exist between them 
This correlation, R, is a statistical quan- 


tity defined as 





ut teewcse 


ST TTT 
Vu V Va 

The magnitude of R may vary be- 
tween 0 and 1, inclusive. If R = 0, then 
the fluctuations u and v are completely 
mrelated. If R = 1, then u and v are 
niquely interrelated; that is, for each 
and every value of one of the quantities 
there is a corresponding single definite 
value of the other. If R has some inter- 
mediate magnitude, it means that for 
some particular value of one quantity 
the other quantity will have only a 
most probable value with the chance 
being that its value may scatter within 
a considerable range above or below 
this most probable value. The smaller 
the magnitude of R, the greater is the 
range of possible scatter. 

Fig. 2 illustrates the idea of a corre- 
ation. Imagine that corresponding in- 
stantaneous values of u and v were to 
be plotted. Sketch (a) shows a condi- 
tion of no correlation, sketch (b) shows 
1 condition of R 1, and sketch (c) 
shows a condition corresponding to an 
intermediate magnitude of R. 

3. Scale: Specification of a state of 
turbulence requires some relative meas- 
ire of the size of the small eddies which 


¥ 
| 
+. 


characterize the conditions prevailing 
Different definitions of scale are possi- 
ble, and each has its use. The one to be 
presented here is of particular value in 
the analysis of turbulent diffusion 
Fluid particles traverse continuous 
paths in turbulent motion. Imagine 
some one particle to be followed along 
its path in a region of uniform mean 


velocity U and uniform intensity Vy 

7 
and express the extent to which its 
fluctuating velocity component u., ex- 
isting after a time interval s from some 
initial instant when wu u», is depend- 
ent upon u,. in terms of the correlation 
R, defined as 


where 


u u u, by the postulate 

of uniform intensity 
At the initial instant, of course, R 
1; and as the time interval s grows 
R, approaches its ultimate magnitude 
of zero. When R, 0 it means that 
the particle’s fluctuating velocity then 
is no longer in any way dependent 
upon u.. Since the motions of all par- 
ticles which pass through a turbulence 
eddy or whirl must have some sort of 
characteristic continuity, one possible 
scale of the turbulence would be a 
probability-weighted mean distance of 
particle travel during the time interval 
required for x. to become zero. Thus 

define the scale I, as 


Where the upper limit s. is the time 
interval required for R. to become zero 
(and for s>s., R, 0 at all times) 
An equivalent expression is then 


lL = \ u* il R ds of (8 


Scale magnitudes are usually less 
than an inch in engineering problems, 
although a phenomenon such as atmos- 
pheric turbulence may have a quite 
large scale. 

4. Isotropic Turbulence: In the most 
general state of turbulence the scales 
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and intensities have different magni- 
tudes in different directions at any point 
in the fluid and are further different 
between any two points in the same 
direction. This case is at present too 
complicated to permit mathematica 
analysis to obtain practical results, and 
even an experimental study of such 
fluctuations involves a tremendous, al- 
most prohibitive, amount of instru 
mentation detail. By far the greatest 
amount of factual knowledge and 
analyses to date have been established 
for the simplest condition of turbulencs 
called isotropic turbulence 

In isotropic turbulence the intensity 
and scales have the same magnitudes in 
all directions at any one point; hence a 
single specification or a single measure- 
ment of these quantities completely de- 
termines the characteristics of the tur- 
bulence at the point being considered 
Strict isotropy requires (aS a conse 
quence of the defining conditions) that 
the correlation R, Equation 5, be zero 
which means that the turbulent shear 
stress of Fig. 1 must be zero and that all 
fluctuations are completely at random 

Turbulence in engineering flow sys- 
tems, strictly speaking, is almost always 
nonisotropic; but nonisotropic turbu- 
lence has a strong natural tendency to 
become isotropic if interferences such 
as solid boundaries, high gradients of 
pressure, obstacles, and like effects are 
minimized or far removed from the lo 
cation being considered Hence, as a 
practical approximation, the theories of 
isotropic turbulence have been extended 
to the utmost for engineering expedi- 
ency 


Some Engineering 
Empiricisms 


Among the many empiricisms 
which have been variously consid 
ered to simplify turbulence as a 
practical problem, only a few of the 
more familiar ones will be men 
tioned here. Despite fundamental 
weaknesses, these have been of en 
gineering utility. To be considered 
are the eddy viscosity, eddy con 
ductivity, eddy diffusivity, and a 


-v 
Fig. 2 — Ilustra- 
tion of the con- 
(co) O<R<I cept of a correla- 
“Most Probobie* tion between the 
Relationship 


fluctuating quan- 
tities u and wv 


117 





peerernigceer 


peercoer= sf 


mrWiic 


ermrsiwe 


OURNAL 
SECTION 














| ) | 


NI 


i aN | 
| 


} 
\ 
L 








Fig. 3—Form of the eddy-viscosity 
variation across a_ circular pipe in 
fully-developed turbulent flow 


kind of scale Known as the mizing 
length. 


While it is a fun- 
express 


1. Eddy viscosity 
damental accomplishment to 
the virtual shear stress due to turbu- 
lence (Fig. 1) as 

Tt —p uv, 

engineering problems cannot be solved 
until the product uv is somehow ex- 
pressed in terms of the independent 
variables of the flow. An early proposal 
for doing this was to assume that tur- 
bulence had an effect similar to an in- 
crease in the magnitude of the absolute 
viscosity, u. Thus an eddy viscosity, e, 
was invented which was to satisfy the 
defining equation, 


dU 


7 (9) 


Tr pe 


The total shear stress then was ex- 
pressed in the form 


a (v + e) dU (10) 
p dy 
where 
\ u/p, the kinematic viscosity of 


the fluid. 


Extensive experimental experience 
was needed to validate this step. If « 
proved to be a definite characteristic of 
each type of flow and to be a simple 
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i—Nikuradse’s data on the velocity distribution for turbulent 
flow in smooth pipes as employed to establish the velocity-distribu- 
tion function of Equation 29 


function of the independent variables 
involved, then it could be accepted as a 
sort of property of turbulent flow. Ac- 
cumulated evidence has served to dis- 
prove this broad hope, however, and the 
eddy viscosity has become an empiri- 
cism which may be convenient but can 
be used only where data have been 
established to predetermine its magni- 
tude.* 

The typical variation of eddy viscosity 
across a pipe diameter for fully devel- 
oped turbulent flow is sketched in Fig 
3. The maxima there shown at a posi- 
tion slightly less than half a pipe radius 
out from the wall indicate the region of 
most violent turbulent commotion and 
eddy-mixing action. Recognition of this 
is important when analyzing turbulent 
heat or mass transfer in pipes, for ex- 
ample 


2. Eddy conductivity and eddy dif- 
fusivity: The virtual shear stresses of 
turbulence arise as a consequence of the 
turbulent transfer of fluid-particle mo- 
mentum across surfaces within a fluid 
body. In a similar manner, turbulence 
has a strong influence upon heat trans- 
fer or mass transfer (diffusion) within 
a fluid body, and the empiricism of the 
eddy viscosity has been paralleled by 
the invention of eddy quantities for 
turbulent heat and mass transfer. 

Consider a laminar fluid flow in the 
x-direction. The rate of heat transfer 
across the stream, in the y-direction, 
may be written as 


(-2) . 2T 

A dy . 
Btu per (hr) (sq ft) (11) 
where k is the thermal conductivity 


and (dT/dy) is the temperature gradi- 
ent. 


Next consider that the stream be- 
comes turbulent and define an eddy 
conductivity, °, by the relation 

Fa 
nual 
a 
" 

Points Plotted Gover Pipe 6 

Reynolds Numbers from 

4,000 to 3,240,000 len 

4 


Heating, Piping & Air Conditioning, Ap 


(-2-) (k + B) crs 


Btu per (hr) (sq ft) 


For mass transfer, imagine tt 
substance is diffusing across the 


stream. The rate of diffusing n 


is 
( m ) dC 
A 7 dy 
lb per (hr) (sq ft). 


where » is the diffusivity for t! 
stance and the fluid 
(dC/dy) is the concentration 
for the diffusing substance (cor 
tion is expressed as the pounds 
fusing substance per cubic foot of 
In turbulent flow, define 
diffusivity, D, by the relation 


concerne 





(hr) (sq ft) 


Ib per 
Generally in 
lence the viscous terms are n 


fully-developed 


small in comparison to the edd 
tities in Equations 10, 12, and 
that the turbulent processes ca: 
scribed directly as: 


Momentum transfe1 


dU 


dy 


Heat transfer, 


~ 


Mass transfer, 


ic 
m/A D — 
dy 


> 


3. Analogy approximation 
ing the eddy quantities Engine 
problems are frequently exp: 
where data are otherwise lacki 
the use of some sort of an anal 
tween momentum, heat, and/o! 
transfer. If the turbulence mec! 
of these three phenomena were 


ns O9i0 (Na, ¥F) -08 
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Fig. 5—Nikuradse’s data on friction factors tor 
turbulent flow in smooth pipes as employe: | 
establish the function of Equation 30 
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—— 
is in many simple cases a work- 
though inexact approximation to 
umed, then Equations 15, 16 and 
uld be further interrelated. The 

ption would be expressed as 

6 
D, sq ft. sec 
3600p c.g 
(18 
32.2 it, (sec and 3600 is a 
init conversion, hours to seconds 
~ cessful practical applications ol 
} ition 18 have been made 


The mixing lengt An early tur- 
ce empiricism which received con- 
rable attention for a time was the 
lled miring length A Ssimpic de- 
pment of this idea will be given 
wing Prandtl 
nsider again a turbulent flow par- 
to the r-axis with the mean ve 
U a function of y only The 
ing stress on a horizontal plane in 
lirection of U neglecting com- 


to «, is of magnitude 


— dU 
Tr pu t-—- (19) 
ay 
This shows that (r/p) is dimension- 
the square f a velocity et this 


itv pe 


\ \ 20 


here positive magnitudes are always 


erstood under the square root 


igns The eddy viscosity « has the 
mensions (length velocity). Assume 


hat U, is this latter velocity, for :t is 
most significant one directly associ 


with the turbulence, and introduce 
irbitrary length | to write 


LU (21) 


Substituting Equation 21 and the re- 
ition 7 U. into Equation 19, there 


dU 


dy 


The eddy viscosity can alternatively 


e expressed 


dl 


ay 


~ 
tr 


ition 19 for the shear stress then 
e written’ 


pr (#2) 24) 


serving that the sign r must change 
sign of (dU/dy) changes, a mathe- 
y rigorous expressior is 


The quantity | is called the mixi 
length; its advantage is merely it 
simple definition, and it is not a trul 
fundamental quantity. Its use may be 
empirically helpful for simple flow sy 
tems wherein both the shear stress and 
the mean-velocity distribution are 
known to follow simple formulas, fo 
then | will be some simple function of 
position and of the flow variable 
Wherever | is known in simple form 
solution of the equations of motion for 
turbulent flow is facilitated 

The name mixing length arose fron 
another method of derivation wherei 
turbulent fluid entities are picture 
producing a shear stress by shoot 


back and forth between adjacent laye 
of fluid; and the mean distance of sucl 
travel is then |. From this latter aspect 
l a sort of se e ot the tur lence 


Brief Application Examples 
Friction in Ducts and Pip 


Currently recommended du 
friction factors” were established 


; ; 


from a systematic empirical treat 
ment of turbulent-flow data. The 
development will be briefed here for 
smooth round ducts 

First solve Equation 24 to obtain 
an expression for the mean velocity 
U, as a function of radial position 
Let y denote the distance from the 
duct wall measured radially inward 


Then 


l. By dimensional reasoning et the 
mixing length proportional to some di 
mension characterizing the turbulence 
The distance Ss the mple t one oO 


take 
l K j 25 
2. In pipe flow the shear stress. + l 
vero on the axis and increases linearly 
along the radius to reach a maximun 
, at the wall: ie 


vhere 


a the pipe radius 


3. Upon substituting Equations 25 an 
26 into 24 and integrating to obtain a 
relation between U and y, there is ob 
tained a velocity-distribution equation 
which can be tested by experimental 
data It so happens however, serving 
as a demonstration of the peculiarities 
of empiricisms, that the result of these 
steps is in poorer agreement with ex- 
periment than is the result of assuming 
that + r, throughout the pipe and 
then solving for the velocity distribu- 
tion. This latter procedure yields 
Prandtl’s famous logarithmic velocity- 
distribution law, 
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Figs. 4 and 5 show how Equatio1 
29 and 30 represent Nikuradse 
data. The velocity distribution* re 
fers only to the turbulent core 
lear the wall viscous effects become 
important and the flow pattern 
‘hanges. Other similar relationship 


re applicable to rough pipe 


The preceding material is but one 


example of the many ways in which 
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Free Jets 
30 3) So long as workable formula 
= 2210 # of turbulence phenomena rx 
” as empiricisms, the analysis of t 
lent jet behavior will also ri 
Comme? 7 x, feet some sort of empiricism. Son 
~O.1F the component features of j« 
havior are predictable howev: 
-0.3} the basis of present knowledge 
example, theory” predicts the « 
ea | of the centerline jet velocity a 
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Fig. 6—Relative distribution of dust-particle concentration downstream from a 
point source (Equation 33) 


of great practical utility to the en- 
gineer in treating turbulent flow. 
Turbulent Diffusion 


The processes of turbulent diffu- 
sion whereby mass or heat spreads 


alternatively, the eddy diffusivity is 
constant), (4) the dust particles 
have a small enough inertia not to 
be thrown out of the turbulence ed- 
dies, and (5) the distance down- 
stream from the source is greater 


the centerline velocity should fal] 
proportion to the inverse of the s 
root of the distance from the s 
2. For a cylindrical isotherma 
when a condition of fully-develo; 
turbulence has been reached the 
terline velocity should fall off in 


portion to the inverse of the distanc 


from the source. 


These predictions were check: 


'T 


against experimental data by 


across a turbulent stream are of ‘han J.. The dust particle concen- ang priester'. For discharge int 
wide technical importance. Turbu- *T@tion” as a function of the posi- sarge free space condition 1 was ! 
tion coordinates (zr,y), with the 


lent diffusion in substantially iso- 
tropic streams, of cross section large 


source at the origin, and letting 





attained for jets from long nam 
slots with aspect ratios as high 
128: 1. 


Slots from the rectangular 


enough to permit instrumentation L Vs +P. is 

without distorting the flow, can be 7 . outlets tested all tended towards 

studied by relatively simple meth- C — > (31) circular cross section at sufficie: 
ods; and this fact has been used in _— : distances from the outlet. Thesé 
obtaining measurements of inten- C = dust particle concentration in authors also found that condition 2 


sity and scale for application to parts by weight per unit vol- was only approximately followed b 

various practical problems* ume — their data; instead of direct pro} 
One little-investigated application Sin aes te eatin tionality being maintained t 

to an air-conditioning problem see praeen 2s end of the jet, the observed pro) 

would be the treatment of dust D = eddy diffusivity, square feet tionality constant decreased 


transport and deposit in large ducts 
according to the theory of sediment 
transport in turbulent streams”. A 
very simple related problem, suit- 
able as a brief illustration, would 
be the spread of dust particles in- 
troduced in the air stream of a large 
duct at a uniform rate from a point 
source. The equation of turbulent 
diffusion will be given for this case, 
neglecting any gravitational settling 
of particles, and applicable under 
conditions where: (1) the mean ve- 
locity U is constant, (2) the turbu- 
lence is at least approximately iso- 
tropic, (3) the intensity and scale 
of the turbulence are constant (or, 


120 


per second 


When (L—vr) is a small quan- 
tity, the sagitta formula gives 
y (32) 


or 


~ 


L—wzr 


A corresponding form of Equation 
31 is 
= o>) aoe ae ; iD 


47D ( x 


w 
(33) 
Fig. 6 demonstrates Equation 33 
for U 10 ft per second and D 
0.02 sq ft per second. 


Phenomena of turbulent diffusion 
are both abundant and important; 


magnitude as the end of the jet 
approached. Interpretation can 


be variously surmised, but the bas! 
phenomenon to be better understooc 


is turbulence 

The recent data of Albertso 
al", on the other hand, show 
agreement with both conditio 
and 2. Two-dimensional plan¢ 
were formed from slots of aspec 
tios 288:1 and greater, with the 
discharging between two pa! 


walls set perpendicular to the pian 
of the slot outlet and perpendic! 


to the long side of the rectang 
slot at the slot ends. This cond 
typifies a situation occasionally 
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ir-conditioning practice. The 
tion given for the two-dimen- 
jet (with rounded approach 


1e slot) was 


[ 9 98 b f a _ 
2.28 or b, 
I \ I b . 
(34) 
[ the centerline jet velocity 
l the initial jet velocity, 


l the slot width in feet, 
the normal distance from 
the outlet in feet 

Equation 34 was established for 
i velocities from 2400 to 10,800 
fp. and the velocity 
easured was 100 fpm 
e equation given by Albertson 


lowest jet 


hii 


for cylindrical jets was 


: a A . 
— 6.2 tor ~’ i 
[ t a 


d the initial jet diameter 
Equation 35 is in_ substantial 
agreement with the results of Tuve 
nd Priester’ and thereby lends 
ipport to their more extensive 
data 
Equations 34 and 35 are both lim 
ted to isothermal conditions 
The non-isothermal jet is very in- 
idequately understood”, despite its 
great practical importance. The na- 
ture of the unsolved problems will 
be indicated here by presenting the 
lata of Schmidt Fig. 7 shows his 
ross-stream temperature and ve- 
locity traverses for a cylindrical jet 
t various distances from the origin. 
The evident dissimilarity between 
the two profiles complicates any 
analysis, and yet both temperature 
nd velocity are of air-conditioning 
mportance 
rhe analysis of a heated cylindri- 
al air jet rising vertically as de- 
veloped by Schmidt further showed 
the centerline velocity to vary as 
ind the centerline temperature 
where zx is the distance 
the jet measured from an 
equivalent point source. The equiv- 
aient point source for a finite outlet 
may be established by experiment 
proximately located upstream 
the outlet plane at the posi- 
f the vertex of the jet expan- 
ingle. Much further study is 
ne d on all of these matters 
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Fig. 7T—Experimental velocity and 


temperature profiles for a heated 

evlindrical air jet (taken from 
Schmidt!’ ) 

I distance referred to equivalent point 

source of jet. Surrounding air at rest wit! 

temperature of 71.1 F. Jet rising vertica 


Conclusions 


1. The true, microscopic, fundamental 
mechanisms of turbulence are at present 
incompletely understood 

2. Carefully-conceived engineering 
empiricisms offer the best 
obtaining workable solutions to turbu- 
lence problems of practical importance 
guided by 


means ior 


Such empiricisms must be 
the best analytical work attainable, the 
total of past experience, and the results 
of very careful experimentation 

3. Much additional experimental re- 
search is needed on engineering prob 
lems of turbulent flow and air distribu- 
tion, and improved instrumentation uu 
this connection is a prime requirement 
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Cp unit heat capacity at con- v kinematic viscosity, square The International Temper 
stant pressure, Btu per feet per second. Scale was first established in 
(pound) (Fahrenheit de- i absolute viscosity, (pound) for the purpose of eliminating is 
gree). (second) per square foot. culties’ is. taetnester tenes 

d differential operator, dimen- p mass density, (pound) Bh a 
sionless (second)* per (foot) *. on the thermodynamic scal 

de initial jet diameter for r shear stress, pounds per ideal scale based on energy ch 
Equation 35, feet square foot. in a Carnot cycle). The I. 

D eddy diffusivity, square feet ro = shear stress at pipe wall, based on 6 fixed points: the b 
or second pounds per square foot. ; y 
wd l r, = shear stress from viscous point of oxygen; the freezing 
friction factor, dimension- i Rat sees . 1s: a 

Toe - se : action, pounds per square boiling points of water; the b 

, ae . foot point of sulfur; the melting 

K empirical constant in Equa- iced attiintin Dineen teanibabiiees . 

e t ‘ Ps ‘ Ss < » > « . . . y 
tion 25, dimensionless. action, pounds per squas of silver; and the melting poi 

k thermal conductivity, Btu ary gold. The temperatures rangs 
per (hour) (square foot) , 182.97 C (boiling point of oxy 
per (Fahrenheit degree per A bar over a symbol or product de- = +4 +. 1963 C (melting point of | 
foot) notes a mean value thereof 
— In the new scale, all tempera 

L \a° + y’, feet above the gold point (1063 C 

l mixing length, feet Discussion changed, by reason of the ad 

a scale of turbulence, Equa- - of a new value for the consta 
tion 7. feet Mr. TASKER commented that Mr. in thee vaidation formminn Thy 

, = Nottage’s paper was attempting to find 5 ex 4 
m/A diffusion mass __ transfer, , oe of Planck’s instead of Wein’: 

pounds per (hour) (square the why in the study of ventilation . a ; 

foot) jets, and that further experimental is now specified, removing th: 

N ne Reynolds Number for pipe — Me a type hogy nora per limit to the scale which 
flow, dimensionless ae SENESSOCE, Uruane, Send imposed by the use of Wein’s la 

Pp ‘ static pressure marked that the conduct of fundamen- Other Aiheations im the 
eae : van = foot ; tal research was a Society responsibil- Cf MOGIICAWONS th Wk 
ete - = ae ity according to the Constitution, and include the specification of platinu: 

b4 é J Cc > ) . . : : 

Pp fluctuating compone : that the present paper indicated a of higher purity for the standard 
static pressure, pounds per a , heat rao 

foot proper trend in this type of basic re- resistance thermometer and 
square foot. search. He also suggested that a Tech- 
2 fer . wr hearrcsiamy _ whi dard thermocouple. 
qiA _ transte ‘ ‘ oss nical Advisory Committee be formed P 
(hour) (square root). and that the members of this Com- 

R = correlation defined by fhittee should be especially competent ENGINEERING INSTITUTE 
Equation 95, dimensionless. to discuss the fundamental equations TO BE HELD IN JUNE 

R, corre lat Aon defined by presented by Mr. Nottage. He said that An institute on Heat Transfer anc 
Equation 6, dimensionless. such a Committee should be able to Fluid Mechanics will be held Ju 

s time interval, seconds. understand the combination of Greek 22-24 on the Berkeley campus of t 

7 mean temperature, Fahren- symbols and translated German words agi memes f Calif ; 
heit degrees. used in the nomenclature of aerody- University o alifornia. 

t fluctuating component ol namics and fluid mechanics, and should Technical sessions will be he 
temperature, Fahrenheit de- be able to develop a terminology more the general fields of heat tra: 
grees. suitable to the use of the heating and and of fluid mechanics. and o1 

j xr-c ant of mean ve- ventilating engineer ; 

: Ow, “E r . . , , ergy conversions, combustio! 
locity, feet per second. W. O. HvueEBNER New York, N. ) = = , : f} 

7 x-component of fluctuating complimented Mr. Nottage on the type struments, multiphase OW 
velocity, feet per second. of work done in the paper. drop dynamics. 

V y-component of mean ve- J. J. Aeperty, Chicago, pointed out Among the sponsoring socie! 
locity, feet per second. = cage pe rats a a = are: the American Institut 

: ; . ‘tuatineg erms oO 1e lySical laws the con- : : : . 

’ y-component of fluctuating rae: e phy so e Cc Chemical Engineers, American S 
velocity, feet per second. servation of energy and the conserva- 

’ = ; i aa tion of m t ciety of Mechanical Engine 

l mean velocity on pipe axis, on o omentum. a , 
feet per second. American Society of Refrige 

UF enuas mean velocity through pipe, Engineers, American Institute 
feet per second or feet per Mining and Metallurgical EF) 
minute. NEW INTERNATIONAL neers, American Chemical Societ 

Ue a mean _ of jet, TEMPERATURE SCALE American Mathematics Societ: 
eet per second. F : , ' , 

P ‘ :, A revised scale for increased pre- the American Physics Society 

> \ , > r second. _ , , : : 

. Fol, SOCS Per sect cision in measuring temperature The sponsoring universitie 

U. \ r/p, feet a was being used in the United States clude Stanford, Southern Californ! 

) ; ps , dust par- : 
. source strengt P on January 1, 1949. The new scale Santa Clara, California at Los A 
ticles by weight per second. a a ti 
. . > ~ , > 
x coordinate dimension, feet. ha bee n adopted in October 1948 geles and Berkeley, an 1 
y coordinate dimension, feet. in Paris by the Ninth General Con- fornia Institute of Technology. 1! 
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eddy conductivity, Btu per 
(hour) (square foot) (Fah- 
renheit degree per foot). 
eddy viscosity, square feet 
per second. 


ference on Weights and Measures, 
and is the first revision of the Inter- 
national Temperature Scale in 21 
years. 
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formation and accommodation 
be obtained from the Departmen 
of Institutes, University of © 
fornia, Berkeley 4, Calif. 
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Discussions 


Physiologic Adjustments 


= paper, Physiologic Adjustments 
of Normal Subjects and Cardiac Pa- 
tients to Sudden Change in Environ- 
ment, by Nathaniel Glickman, Tohru 
Inouye, R. W. Keeton, M.D., I. R. Callen 
MD. F. K. Hick, M.D. and M. K 
Fahnestock, was presented by Professor 
Glickman. 

Capt. A. R. Beunxe, Bethesda, Md 
suggested in a written discussion that 
the title mention the difference in ages 
between normal subjects and cardiac 
patients. The pulse rate changes were 
of interest and these must be inter- 
preted in connection with alteration of 

ood pressure, it was suggested 

R. W. Keeton, M.D., Chicago, feit 
that a title change as suggested by 
Captain Behnke was not indicated. If 
we effect is considered, then subjects 
should be in normal state of health for 
their respective ages in order to make 
valid comparisons. In the study under 
liscussion, Dr. Keeton maintained, the 
cardiacs could not be classed as old 
subjects 

C. S. Leopo.tp, Philadelphia, stated 
that this paper put the scientific stamp 
on the daily observation that no ill 
effects were felt on transition from 
cold interior to hot outdoors 
Cyr. Tasker, ASHVE director of re- 
search, Cleveland, pointed out that the 
studies which included the paper under 
liscussion were being conducted by the 
Technical Advisory Committee on 
Physiological Research, with Dr. C.-E 
A. Winslow as chairman. Mr. Tasker 
also pointed out that the Association of 
American Railroads and the U. S. Pub- 
ic Health Service were giving support 

the Society’s Physiological Research 
project 

Lester T. Avery, Cleveland, discussed 
he past work of the Society regarding 
he limits of cold and heat which the 
1uman body can stand. The next step, 
said Mr. Avery, is to determine the 
optimum condition which can be safely 
recommended for living and working, 
not only from the standpoint of comfort 
lso from the standpoint of health. 
M. K. Fannestock, University of IIli- 

cautioned members not to think of 

paper as the entire answer to the 
ment of healthy and of impaired 
duals from one environment to 


r 


ir 
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another. Radiation effects would create 
an entirely different situation, and 
various industries or the armed services 
changes in environment might impai 
or affect even normal persons, Professor 
Fahnestock said. He requested that th 
type of subject, the cardiac patient, be 
kept in mind before a_ conclusior 
made 

Mr. Leopo.tp replied to Prof 
Fahnestock’s remarks that the com 
ments made in the discussion were di 
rected to ordinary operations and that 


severe climatic cnanges might impair a 


person's functions 


H E. Zire Detroit asked vhether 


Solar Heat 


Overall Coefficients for Flat Glass. 


Determined Under Natural Weather 
Conditions, by G. V. Parmelee and 
W. W. Aubele, was read at the Monday 
technical session. 

C. M. Asuuey, Syracuse, N. Y., urged 
the correction of values for double glass 
and pointed out that inside wall tem- 
perature should not be assumed to be 
the same as glass temperature. A lowe: 
temperature difference exists between 
the other surfaces and the air than 
exists between glass surfaces, and the 
single glass factor is therefore too high, 
Mr. Ashley stated 

Mr. TASKER described the part of the 
present paper in the 3'2-year research 
program of the ASHVE Laboratory, and 
mentioned that Bulletin No. 1 by Mr: 
Parmelee on the subject of heat trans- 


at Doth Annual Meeting 


nose with Nilg i re ‘ 
iffected adversely more ‘ thar the 
ardiac patient and what method might 
be used for measuring this effect 
AvuTHor’s CLOSURE Thanking all for 
their comments, Prof. Glickman pointe 
ut that the tabular data of the pape 


save the type of heart conditior Add 


tional work is being done he al re 
garding normal activitis ar it ws 
found that a small group of ir la 
are heat susceptible But ret 

larger temperature gradient ul i 
ation effects, Prof. Glickmar al that 
these effects could not bh neluce 

the present studi« 


Transmission 


mission through gla was nov va 
to members 

R. A. Mrtier, Pittsburgh, outline 
the work of the Technical Advisor 
Committee on Glass and invited the 
cooperation of ASHVE member: 

Mr. PARMELEE, giving the author 
closure, said that in regard to the over 
all coefficient concept this idea had 
been abandoned with reference to heat 
flow through sunlit walls and roof 

Replying to Mr. Ashley, Mr. Parmeles 
stated that it was hoped that Tue Guin 
information for heat loss through gla 


would be improved. Hot box tests have 
shown that in all-glass construction the 
overall coefficient is materially reduce 
with the absencs f radiation eff 
This information is B N 





Mr. Parme!l 


Cooling Tower Performance 


N. W Snyder the author, presented 
his paper, The Internal Performance of 
an Induced Draft. Packed Cooling 
Tower, at the Tuesday technical session 

H. E. Decier, Kansas City, Mo., read 
his written discussion of the paper. He 
said that the tower under discussion did 
not simulate actual design because of 
its dimensions. It would be interesting 
Mr. Degler noted, to know the effect of 
streamlined egg-crate (channeled and 
stratified) air stream flow as/and im- 
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mediately after the air enters the 
tom of the tower. He further noted that 
this experimental water-cooling tower 
could be quite adaptable for a subst 
quent investigation of the effect of 
changing the wet-bulb temperature of 
the air entering the tower He 
cluded by saying that this is basic re 
search of value to all persons interest 
in the cooling of water with ai: 

F. Epwarp Ince, St. Louis, made the 


distinction between performance of the 


— searpe-ne 


rprece 


mai« 


, 7 


trrvewe 
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tower under discussion and the per- 
formance of a commercial tower. He 
said that the surface performance 
through the extreme height of the sub- 
ject tower was not what was expected 
of a commercial unit. The performaace 
shown by the spray nozzle indicated 
that the packing is of little consequence, 


Mr. Ince said, and perhaps a series of 
nozzles would be better than having 
any paeking at all. 

In giving the closure, Pror. SNYDER 
remarked that the present paper has 
answered some of the points concerning 
the better arrangement of sprays in the 
tower. He said the tower did not simu- 


Refrigerant Heat Transfer Rates 


The second paper at Tuesday's tech- 
nical session was Heat Transfer Rates 
for Refrigerant Boiling in Horizontal 
Tube Evaporators, by L. G. Seigel, 
W. L. Bryan and M. C. Huppert, and 
was read by Prof. Seigel. 

H. B. Notrtace, Cleveland, presenting 
a written discussion, said that if the 
paper is to be published in the Trans- 
ACTIONS, complete data should be added 
for each run. Such data should include: 
(1) the initial and final state of the 
refrigerant; (2) refrigerant flow rate; 
(3) heat transfer rate; and (4) tube 
inner surface temperature distribution. 
More details on the heat loss calibra- 
tion would be of interest, Mr. Nottage 
said, and the use of electrical tube 


Air Conditioning Estimate 


C. M. Asutey, the author, presented 
his paper, Psychrometric Factors in the 
Air Conditioning Estimate. 

Mr. Avery, in discussing Mr. Ashley's 
paper, emphasized that errors are still 
made regarding outside air to be 
brought in through the apparatus. He 
called the cleaning of the coil an im- 
portant problem, with increase in coil 
depth adding to the difficulty of clean- 
ing. He has found the old design of 80 
deg and 50 percent relative humidity 
or 74 deg ET too high, and said that 
systems are now designed for 71 deg ET. 

P. R. AcnensacH, Washington, D. C., 
asked two questions: 1. Is the bypass 
factor of the specific coil a function of 
the coil only or is it also a function of 
the sensible heat appearing in the room? 


Automatic Air Shutters 


Are Automatic Air Shutters Justified 
on a Gas-Fired Conversion Burner? by 
W. M. Myler, Jr. and H. W. Nelson, was 
presented by Mr. Myler at the Wednes- 
day morning technical session on do- 
mestic heating. 

Cart H. Fuirnx, New York, N. Y., 
pointed out that since draft hoods are 
invariably used with gas appliances and 
since these draft hoods have fixed open- 
ings which permit escape of warm air 
from, as well as entrance of cold air 
into, the flues when the gas is turned 
off, an air shutter at the appliance inlet 
cannot actually prevent escape of heat. 
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heating would mean a uniform heat 
load per unit of tube length except for 
variations in loss to the surroundings, 
longitudinal conduction, and the dis- 
tortion at the bend. 

Mr. ASHLEY called the paper signifi- 
cant since it increased knowledge in an 
area hitherto neglected. He compared 
the results of the present paper with 
his own test data of 1941, based upon 
tests of a single tube length and largely 
at saturated leaving conditions. He 
said that the validity of the present 
series of tests must be considered as 
limited to low loading, but that they 
could be used conservatively for higher 
loading. He asked that the essential 
original test data be included in the 


2. Regarding Fig. 7, does this method 
provide a means for pre-selecting the 
difference between the supply air tem- 
perature and the room dry bulb de- 
sired? 

L. G. Seicet raised the point that the 
method of solution proposed seemed to 
depend primarily on the knowledge of 
the apparatus dew point, which depends 
on the intersection of the load ratio 
line with the saturation curve. There- 
fore, Prof. Seigel inquired, could the 
intersection in other problems be solved 
by the method proposed in the paper? 

Mr. Ince referred to Fig. 4 of the 
paper, which showed the coil perform- 
ance line as being a curved line inter- 
secting the room _ performance line. 
However, Mr. Ince pointed out, the ex- 


R. K. Trutman, Washington, D. C.., 
asked if the effectiveness of the air 
shutter might not be increased in the 
case of a boiler other than the wet base 
type. He also inquired what effect 
might result under different kinds of 
temperature, particularly regarding the 
mass involved in the temperatures. 

W. J. Wartcuuer, Cleveland, Ohio, 
asked why the wet-base boiler and an 
inshot burner were chosen for the in- 
vestigation discussed in the paper. 

In his closing remarks, Mr. My ter 
said he did not cover the subject of Mr 
Flink’s discussion in his paper, although 


Heating, 


late commercial towers because no 
mercial construction was availab|: 
also told the audience that he 
charted the effect of having a se: 
sprays, as Mr. Ince pointed out, th: 
the tower vertically, and he had 
cated there would be no differe: 
having one single spray 


final draft of this heat transfer ; 
Inquiring about Fig. 3, Mr 
wished to know whether the ord 
\ T, included superheat or whet! 
was saturated refrigerant temper: 
W. L. Bryan gave the closure 
said that any data requested wou! 
sent to interested parties. Agr 
with Mr. Nottage’s discussion, he 
however, that Fig. 3 was an illust: 
rather than a presentation of data 
summarized results with the tube 
used, and said that increase of the 
length was necessary to explore 
takes place beyond the 9000 Btu 
hour load. Answering Mr. Ince’s q 
tion, Mr. Bryan said that 15.3 was | 
maximum temperature difference 


treme bending of this line is a fu 
of refrigerant temperature as wel! 
the loading of the coil. Since the int 
section point would be a function 
bypass, Mr. Ince felt that the by 
would be difficult to single out, but t 
it should be recognized if it act 
occurred. 

Giving the closure, Mr. ASHLEE 
that the bending of the conditior 
was exaggerated for the purposs 
illustration. Actually, the conditio: 
was bent far less than shown. He a 
that the bypass of the coil was a f 
tion completely and entirely of the 
and had nothing to do with the 1 
conditions or the sensible heat fact 
He urged additional improvement 
current methods of heat estimatins 


he was aware of its effect. In the 
sign of the subject air shutte: 
pointed out, absolute air closures 
not feasible because the pilot 
needed a small amount of air. 

The choice of a wet-base boiler 
made, he said, because this type se« 
to lend itself most readily to the 
termination of the types of results 
sired. Thus, steam boilers would 
been more difficult to operate 
intermittent basis. He emphasized 
the intention was to study differ: 
of efficiency, with selection of a 
ticular boiler incidental. 
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Study of 14 Chimneys 


next paper presented was Per- 
formance of Fourteen Masonry Chim- 
Under Steady State Conditions, 
R. Achenbach and S. D. Cole, and 
resented by Mr. Achenbach 


ney> 


va 


Mr. THULMAN gave a written discus- 
f the paper. He stated that the 
ng of the paper's conclusion No. 3 
the impression that the 7 in. round 

fue was not equivalent in capacity to 

he in. square flue. He suggested a 

evision of this conclusion to give 

equivalence between the two types of 
jues up to 70 cfm flow rate and 550 deg 

F inlet temperature. Even at this un- 

isually high flow rate and high inlet 

temperature, Mr. Thulman said, the 
yerformance of the 7 in. round in terms 

f observed draft was only 12 percent 

ess than that available in the large 

in. square flue 


Another written discussion was read 
Vaucun H. Hirt, Lansing, Mich. Mr 


Residential Chimneys 


Performance of Residential Chimneys, 
by L. B. Schmitt and R. B. Engdahl, 
was presented by Mr. Schmitt 

Mr. ACHENBACH gave a written dis- 
ission comparing results of the present 
paper with those obtained at the Na- 

nal Bureau of Standards, with gen- 

| agreement. He said, however, that 
the data presented on pickup are too 
neager to warrant the conclusions 

rawn. He also pointed out that Fig. 14 
vas doubted as giving results within 

10 percent for heights up to 30 ft be- 

ise of the greater cooling of the gases 

taller chimneys 

Mr. FLiInK questioned Mr. Achenbach’s 
statement regarding the amount of 
iir to be used with a gas appliance. He 
stated that adjustment of a gas appli- 
nce was more nearly to 35 percent 
excess air rather than 20 percent as 
suggested 


Mr. ACHENBACH stated that according 


Insulation and Panel Heating 


Performance of an Electrical System 
of Panel Heating With Four Stages of 
Insulation, by R. J. Lorenzi and J. F 
Schreiber, was presented by Mr 
ArenzZi 
residing officer G. L. Tuve read a 
written discussion by Howarp C. 
Muresy of California. Mr. Murphy 
wrote regarding local installations of 
lectrical panel heating. In these in- 
‘tallations, he pointed out that adequate 

tion was of major importance, 


Hill compared the present paper with a 
previous one by Dill, Achenbach and 
Duck, published in 1942, and said that 
the present paper shows considerably 
higher drafts than those described in 
the previous paper 

H. M. Nosts, Cleveland, Ohio, said 
that he should prefer a chimney en 
trance at an angle of 45 deg instead of 
at a 90 deg angle. This would create 
less friction and provide more benefit 
he said 

W. A. Danietson, Memphis, Tenn 
stated that the advantage of the meta 
liner was for a modern plant with in- 
termittent heating, and asked for data 
to clear up this point 

D. H. Wyatt, Columbus, Ohio, re- 
quested information on the use of 
transite flues for high temperatures 

Bert P. Fisuer, Houston, Tex., pointed 
out that in gas-burning equipment, 
aluminum liners were used, and he 


to THe Guipe the average excess air was 
likely to be 35 percent for gas burners 
but it could be as low as 20 percent 

Mr. PARMELEE requested that more in- 
formation be added in the paper re 
garding friction losses, since the presen 
study offered more opportunity to ob 
tain good friction data on non-isothe1 
mal flow 

J. H. Crarxe, Chicago, discussed the 
ram effect or positive pressure relative 
to the ventilator heads. In his own 
(marine) experience, Mr. Clarke said 
no back draft was obtained on venti- 
lators except where the internal part of 
the vessel was subjected to a negative 
pressure He asked for explanation ol 
the data of the paper to account for the 
positive pressure 

Mr. ENGDAHL, presenting the closure 
pointed out the agreement between the 
present paper and that read earlier in 
the session. He explained that varia 


and that panel heating profited by 
proper insulation, adequate controls 
and good engineering 


Proressor Tuve pointed out that 
many changes were taking place in the 
world’s energy supply. The question of 
energy sources would become increas- 
ingly predominant in coming years, he 
said, and particularly as applied to 
heating, ventilating and air conditioning 
systems. Whether the energy came 
from one of the usual types of fuel or 


Healing, Piping & Air Conditioning, April 1949 





compared various types of flues regar 
ing condensation of flue products and 
creation of draft 


Mr. THULMAN said that the present 


paper was only a part of a compre- 


hensive chimney researc! progran 
lealing with three temperature range 
those encountered in domestic heating 
appliances extremely low temperature 
and temperatures in excess of 1000 deg 


and also ranging from 800 to 1800 dex 


Mr. ACHENBACH, giving the losure 
said that conelusion No. 3 shou bn 
somewhat more elaborate, and that 


smoke pipes entering at an angle of 45 
leg would believably reduce the fric 


tion and provide a better streamline 


flow of the gases in the chimney thar 
the 90 deg entrance Mr Achenbac! 
also spoke of various types of line 
particularly with reference to fire haz- 
ara which increased Viti higt ter 
peratures of 1400 or ove 

tions in e@Xcess all would re lit iron 
ise of different fuels. But on the basis 
if automatic heat, he said, the liffer- 
ences are much smaller than were cited 
in the discussions. Regarding picku 
rate, he stated that the difference wa 
small, regardless of chimney constru 
tion, according t the esult f the 
papel 


Mr. ENGDAHL agreed with Mr. Parmele 
the matter of friction losses, ar 

said that one friction was obtainable fo 
isothermal conditions but another fo 
non-isothermal conditions. In the paper 
he said, the assumption was made that 
the two were the same for all practica 
purposes. In the matter of positive 
pressure, Mr. Engdah! said that under 
the conditions tested, perhaps a condi- 
tion not encountered in marine experi 
ence resulted, which showed that 
positive pressure could be obtained un- 


ler certain wind orientatior 


vhether it would come from the heat 
pump source, or trom an atomic plic 
such questions would be important in 
the future. In the production of con 
fort, economics as well as technology 
must be considered, he said, and al- 
luded to the paper under discussion a 
one that illustrated this point 

E. P. Patmatier, Syracuse, N. Y 
asked for clarification of the tabula: 
data as to the heat factor that was ir 
cluded in the calculation 


R. A. Mivier asked for an explana 


wr yp feetre wees 


feroue cor recor rte 


tervirwt 
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tion of the terms, double glazing and 
storm sash. 

MarTIN CHRISTESEN, Englewood, N. J., 
wished to know if any records were 
made of the differences in temperature 
between the ceiling and the floor dur- 
ing operation of the panel. 

C. H. RAnpotpn, Milwaukee, requested 
information on whether fuel costs in an 
electrical panel heating system would 
be figured on any basis other than that 
used with a standard conventional type 

A. S. Cuipiey, Libertyville, Ill., asked 
if the control was constant or whether 
it was switched on and off. 

Mr. TASKER suggested that on the 
basis of the figures given in the paper 
no step beyond Step 2 or the first step 
of insulation was significant, since some 
slight change in the net installation in- 
vestment might easily wipe out the 


small differences existing between steps 
2, 3 and 4. 

R. E. Reeves, Chattanooga, Tenn., 
mentioned installations in his locality 
and spoke of the comfort of homes hav- 
ing radiant heat and those having 
straight resistance heat. 

PROFESSOR FAHNESTOCK wished to 
know if the authors of the paper had 
any objective measurement of comfort 
in the study undertaken. 

R. L. Remwey, Texarkana, Ark., 
asked for information on the material 
used in the panel 

Mr. Lorenzi’s closing remarks in- 
cluded explanation of the heat factor 
The volume used, he said, was the en- 
tire volume of the occupied area in- 
cluding the partition volume. Storm 
sash and not double glazing was used 
in the study of the house. Regarding 


Radiant Baseboard for a Basementless House 


R. H. Weigel presented the paper, 
Heating a Basementless House With 
Radiant Baseboard, by W. S. Harris 
and Mr. Weigel. 

G. S. MacLeop, Chicago, asked wheth- 
er the radiant heat boards in the bath- 
room and kitchen were both complete- 
ly exposed. He also asked for a deter- 
mination of the relative values of the 
radiant and convected heat transfer 

E. R. Teskr, Chicago, suggested that 


Panel Time Response 


The paper, Heating Panel Time Re- 
sponse Study, by A. B. Algren and Ben 
Ciscel, was presented by Mr. Ciscel. 

Mr. MacLeop asked whether any cor- 
relation was determined between the 
method of thermocouples taped to each 
wall and the use of the eupatheoscope 
or the globe thermometer. 

E. A. Jones, Dayton, Ohio, discussed 
the conclusions of the paper, with par- 
ticular reference to the drop in tem- 
perature in controlling the addition of 


Air Distribution and Draft 


In the absence of the authors, John 
Rydberg and Per Norbiack, C. M. 
Humphreys read their paper, Air Dis- 
tribution and Draft. 


Mr. Humpureys, after reading the 
paper, presented his own written dis- 
cussion. The authors, he stated, limit 
the application of their equations to 
jets which are not disturbed by sur- 
rounding walls and in which no guide 
vanes are employed. Normal and uni- 
form approach to the outlet must also 
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the elimination of smudging with the 
RC type or with radiant baseboard, as 
mentioned in the presentation, was not 
backed by test data. He used a prac- 
tical example as illustration, and con- 
cluded that water temperature was not 
the major influence. 


Mr. WEIGEL, giving the closure, stated 
that the radiant baseboard in the bath- 
room was uncovered, but that in the 
kitchen a stove was located in one cor- 


heat in the house or a reversal of the 
temperature trend outside. He sug- 
gested securing good control by leaving 
off storm sash and insulation 

Mr. Curptey spoke regarding a sys- 
tem of pipes suspended from the ceil- 
ing, with panels attached to the pipes 
and control established by a room ther- 
mostat. He used this illustration to ask 
what was being measured and how the 
chart showed the extent of comfort. 


In his closing remarks, Mr. Ciscel 


be a prerequisite. Such limitations 
would preclude the use of the proposed 
method in the actual design of air con- 
ditioning systems, Mr. Humphreys said. 


Mr. NottracGe commented on the over- 
simplification of complicated problems 
in air distribution, and pointed out that 
certain information regarding’ the 
Reynolds number and effective tem- 
perature as used in the United States 
was lacking. But the authors, Mr. 
Nottage said, deserve encouragement 


temperature gradient, Mr. Lore: 
plied that in general the floor t 
ing grade was of the order of 10 
deg as measured from a point 
above the floor to a point 6 in 

the ceiling. 


The controls used were of the 
type, with a thermostat in each 
four major rooms and also one 
bathroom, Mr. Lorenzi explained 
costs for electrical heating were 
on the present day concept of p: 
ing such costs. In reply to Mr. Ta 
suggestion, Mr. Lorenzi stated 
comfort conditions were much im; 
by adding extra insulation. With 
ence to comfort, he replied th. 
attempt was made to obtain ela! 
information on this subject fron 
occupants or to measure it by | 
results from them 





ner. Determination of the relativ: 
ues of heat transfer by convectio: 
radiation from the units was not unde: 
taken in the tests, Mr. Weigel said. Re- 
garding smudging, he said that 
patterns would be eliminated if 
design water temperature were low 
than 200 deg. He pointed out, howev 
that a slight change in the design, par- 
ticularly of the convector units, wou 
help to eliminate the dirt patter: 


said that no correlation was atte: 
between the wall surface thermomet: 
used in the study and the instrument 
suggested in the discussion 


A cooling run was made at one tine 
Mr. Ciscel said, to see how much hee 
could be got back out of the pane! sys- 
tem. Regarding the measurement pro 
lem, he emphasized that the panel alone 
was the subject of investigation in t! 
paper, and that comfort was not con- 
sidered a part of the investigatio: 


é 


for their work in attempting a quant- 
tative definition of draft. 

A written discussion by ALFRe! 
KoeEsTEL and Puitip HERMANN describec 
research conducted at Case Institute © 
Technology on air flow performance 
from perforated panels. It was pointed 
out that the theory and physica! be- 
havior of air jets leaving a grid, 4 
described in the present paper, wert 
similar to the findings of the researc! 
conducted at Case. 
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A BIT OF TEXAS CAME TO 
CHICAGO 


By J. P. Ashcraft 


ontingent of enthusiastic Tex- 
to their fellow members at the 55th 
Annual Meeting and repeat their 
invitation, “Come see us in 1950.” 
Led by C. Rollins Gardner, general 
-hairman of the Committee on Ar- 
rangements for the 1950 Annual 
Meeting, a nine-car Santa Fe Spe- 
jal with 127 aboard arrived in 
Dearborn Station on January 23, 
with representatives from the three 
Texas Chapters and others picked 
ip en route at Oklahoma City and 
Kansas City. 
There was fun and excitement 
everyone on this Texas Special, 
and one of the highlights of the 
trip was the suggestion and prepa- 
ration of a petition to charter a 
special mobile chapter. Elected by 
acclamation were: President—Reg 
F. Taylor, First Vice President—-C 
Rollins Gardner, Second Vice Presi- 
dent—C. C. Quin, Third Vice Presi- 
dent—Ira Wilkie, Fourth Vice Pres- 
ident—Wally Frankfurt, Fifth Vice 
President—George H. Jackson, Re- 
ording Secretary Robert J 
Salinger, Secretary—George A 
Linskie, Treasurer—Phil Ashcraft, 
Sergeant-at-Arms—H. G. Clark, As- 
sistant Sergeant-at-Arms—C. P 
Howard, and Assistant Assistant 
Sergeant-at-Arms—Karl Martino 
The petition to Council was 
signed by the required number of 


ame to Chicago to say “Howdy” 











A happy group en route to Chicago—Seated in foreground, 
R. J. Salinger, secretary, South Texas Chapter, and G. A. 
Linskie, president, North Texas Chapter 


members in good standing and pre members to come to Dallas in 195 
sented to Council by Mr. Gardner for the Annual Meeting 
as his first official act as a member A pleasant interlude in the pou 
of that body. (The Council received week occurred on Thursday when a 
the “petition” and acted immedi- committee headed by Gener 
ately to place it on file among its Chairman Gardner, appeared t 
historical records.) Chicago’s City Hall to present a ter 
The 25th floor of the Stevens was gallon hat to Mayor Kennelly and 
set up as Texas Headquarters and invite him to head the Chicag 
caucuses could be found going on delegation to Texas in 1950. It wa 
at any time of the day or night keenly regretted that our Fi 
The special Texas badges were Horsemen could not ride their cow 
prominently displayed throughout ponies up City Hall steps to call 
the meeting and the Exposition the Mayor 
and the Texans were encountered The Texas group found the Ch 
everywhere, day and night, collect- cago Meeting a stirring challeng: 
ing ideas for 1950 for 1950 and look forward to seei: 
At the Annual Banquet, Mr a big crowd of their friends next 
Gardner presented the invitation t January 





(. Kollins Gardner, T. H. Anspacher, and Reg F. The Four Horsemen of North Texas Chapter—C. Rollins Gardner. 
laylor, Past Presidents of North Texas Chapter on E. T. Gessell, J. A. Ray and G. A, Linskie, with their wives arrive 


“Texas Special” 


back in Texas to find an all-time low of —2 deg 
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AN INVITATION TO ASHVE MEMBERS 


On behalf of the Minneapolis Chapter—and my personal wishes are 
implicit in this expression—I want to extend a cordial invitation to every 
member to attend the ASHVE Semi-Annual Meeting in Minneapolis. 
June 19-22, 1949. 


The Committee is working very hard and having a lot of fun planning 
an extremely interesting and unusual program which will fill the days— 
and nights—of the meeting with activities calculated to provide instruction 
and entertainment for everyone. 


Minnesota, recently titled The Theater of Seasons, is celebrating its 
Centennial this year, and every visitor will share in the festive Anniversary 
itmosphere which prevails. Our justly famous resort and vacation facilities 
are more than ample to provide recreation and rest for weary engineers, 
rambling wrecks and all lovers of the outdoors. 


I would like to suggest that Society members plan their annual vaca- 
tions to coincide with the Meeting. The Minneapolis Tourist Information 
Bureau has offered to furnish complete information on resort and vacation 
areas to all members who are interested. A postal card to its offices at 
Hennepin and Washington Ave. South, here in Minneapolis, will bring full 
information. 


The Committee joins with me in extending a personal invitation to 
every member. After we have pulled through one of our Arctic Winters, 
we like to combine business with pleasure during our beautiful Summer 
Season. We want every member and his family to come up for a wonderful 
time! 

Very truly yours, 


John E. Haines. General Chairman 
Committee on Arrangements 


April 1, 1949, 








Aerial view of Minneapolis 
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WELCOME 
TO 
MINNESOTA 


June 19-22, 1949 





Mi ruesora is delightful in 
and the members of the Society) 
gather in Minneapolis durin 
period June 19-22 for the Si 
Annual Meeting 1949 

The Minnesota Chapter 
posed of members from the 
Cities, has announced the app 
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mi of a Committee on Arrange- 
ments with John E. Haines, General 
Choirman; Lyman C. Gross, Vice HOTEL 
Chairman; Prof. F. B. Rowley, Hon- NICOLLET. 


Chairman; David B. Anderson, 
Banguet; James S. Locke, Enter- 
rinment; Chester T. Lawrence, 
Finance; Hiram K. Johnson, Ladies, 
Axel B. Algren, Reception; Bruce F. 
McLouth, Sports; G. Mitchell 
Kendrick, Transportation; and 
Hartzell C. Mills, Publicity 

The general chairman of the 





fF Haines, has issued the accom- 
nanving invitation to all ASHVE 





members Pa 
The Nicollet Hotel will be head- : 
juarters for the various activities 
vhich will open on Sunday, June a 
19, with a series of committee meet- Hotel Nicollet—Semi-Annual Meeting Headquarters 7 
gs and on the following three 4 
days technical sessions will be held, < 
as well as golf and other outdoor Preparations are under way for The Program Committee of the . 
sports and a program that will be special train service between Chi- Society has indicated that some of a 
especially attractive to the ladies cago and Minneapolis on June 19 the subjects for discussion at the = 
Minneapolis is situated at the and railroad rates from Chapter technical sessions will include phys 2 
head of the navigable Mississippi cities are presented iological limits for extreme heat L 
River which winds through the The Committee on Arrangements solar heat transfer, a session on . 
downtown section and the city is of Minnesota Chapter has suggested the heat pump, air distribution > 
dotted by dozens of lakes and con- combining business with pleasure radiant heat, and hospital heating = 
tains many points of interest. The and calls attention to the avail- and air conditioning 
city is served by several major rail- ability of many famous resort and There will be meetings of th« L 
road lines en route to the Pacific vacation facilities which are avail- Council, Committee on Research ? 
‘coast and through its airport there able. In planning itineraries, con- Nominating Committee, Chapter! 2 
is service to all points of the com- sideration might be given to the Delegates and many Technical Ad - 
pass by several of the larger air- Minnesota lake district, the scenic visory Committees 
lines, including Northwest, Mid- areas of the Black Hills, Yellow- The Minnesota Chapter member 
Continent, Capitol, Western, and stone Park, the Canadian Rockies look forward to greeting Society 
Wisconsin-Central and Pacific coast areas members in June 





RAILROAD & PULLMAN FARES TO MINNEAPOLIS 





From Rounp Trip One Way From Rounp Tris One Wa 
Rat* PULLMAN Ran* Piss twat 
S$ 69.40 $ 9.25 New Haver 94.97 06 
99.09 10.65 New Orleans 728.60 10.9 
62.95 7.75 New York 89.15 106 
23.75 3.50 Norfolk 85.00 0 € 
416.70 5.70 Oklahoma City 18.55 8 
50.10 6.60 Omaha 20.5 A) 
48.15 6.60 Philadelphia 82.70 ry 
57.45 10.05 Pittsburgh 59.15 7 
I 51.75 8.65 Portland 95.71 15.7 
Des Moines . 15.55 3.50 Raleigh 96.31 12 40 
Detroit 45.95 5.70 St. Louis 44.10 5.05 
Grand Rapids 38.57 7.00 Salt Lake City 78.60 60 
Houston 71.00 12.00 San Antonio 82.95 oO 
Indianapolis 38.57 5.70 San Francisco 114.25 8.25 
Kansas City 28.60 5.05 Seattle 95.70 15.7 
Los Angeles ' 114.25 18.25 Shreveport 40.80 11.80 
Manitoha 25.05 4.10 Syracuse 72.65 a 
Memphis 55.55 7.75 Toronto 60.15 5.7 
Milwaukee 15.05 3.50 Tulsa 413.00 8.55 
Montreal 80.85 9 25 Washington, D. ( 78 95 10 OF 
*S 


ect to 15 percent Federal tax 
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Summary of Local Chapter 


Central New York—February 16, 
1949. The meeting was called to 
order at 8:00 p.m., by Pres. D. L. 
Mills following dinner at Howard 
Johnson’s Restaurant. 

President Mills reported briefly on 
the 55th Annual Meeting in Chicago. 
Chapter delegate V. S. Day, was 
unable to attend the meeting and 
will make a full report on the An- 
nual Meeting at the next meeting. 

Treas. A. L. Jones made _ his 
monthly report and L. E. LaRow, 
program chairman, announced that 
the next meeting would be held at 
Ithaca, N. Y. on Wednesday, March 


16. - 
H. A. Lockhart, chief engineer of grade rec es . the 
the Bell & Gossett Co., Morton Delta—January 15. 1949. A Joint chapter. Attendance 12. Attendai 
eRESS , a ; ’ { ratio 0.19 

Grove, Ill., spoke on Hot Water Meeting of Delta Chapter and the 


Piping Systems and their compara- 
tive merits. He also contributed sev- 
eral suggestions on the design and 
operation of hot water heater sys- 
tems. Mr. Lockhart’s talk and 
blackboard illustrations provoked a 
lively discussion period. Attendance 
63. Attendance ratio 0.35. 


Central Ohio—January 17, 1949. A 
talk on the Silicosis Problem in Ohio 
was the feature of the meeting held 
at the Chittenden Hotel, Columbus, 
and the speaker was L. M. Merritt 
of the Division of Safety and Hy- 
giene, Industrial Commission of 
Ohio. Mr. Merritt also gave a re- 
port on Pearl Harbor, December 7, 
1941, where he was at the time. 

N. T. Hess announced Indoor 
Comfort Conferences would be held 
in April under the sponsorship of 
the National Warm Air Heating and 
Air Conditioning Association. At- 
tendance 23. 

* Note: The attendance ratios shown repre- 
sent the membership attendance divided by 
the chapter membership. These ratios will 
be useful as a partial indication of interest 
shown by local chapter members in various 
types of subjects programmed by the various 


chapters and may be useful in deciding on 
subjects for chapter meetings. 
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Meetings* 


Connecticut—January 21, 1949. At 
the meeting in the University Club, 
Hartford, Pres. E. C. Marsden ap- 
pointed R. L. Maher Chapter repre- 
sentative of the ASHVE Research 
Committee. P. J. Lamoureux was ap- 
pointed temporary alternate for the 
Annual Meeting. 

D. M. Hummel described the bill 
now before the Connecticut Legisla- 
ture to be known as the Engineer's 
Registration Bill. J. F. Stone, Johns- 
Manville, New York, N. Y., gave an 
interesting talk on Insulation. At- 
tendance 44. Attendance ratio 0.19 


New Orleans section of ASRE was 
held at the St. Charles Hotel. Pre- 
siding were L. V. Busenlener, pres- 
ident of Delta Chapter, and Cal 
Crawford, vice-chairman of the 
New Orleans Section of the ASRE. 

Mr. Busenlener extended a cor- 
dial welcome to the guests and J. S. 
Burke introduced the speaker, Bruce 
A. Jacobi, New York, N. Y., chief 
engineer of Lerner Stores Corp. Mr. 
Jacobi gave an informative talk, en- 
titled Chain Store Air Conditioning. 
At the conclusion of his talk, Mr. 
Jacobi answered a number of ques- 
tions from the floor. Attendance 75 


Delta—January 13, 1949. Delta 
Chapter held its January meeting in 
two sessions, both in conjunction 
with the Annual Meeting of the 
Louisiana Engineering Society. 

In connection with the January 
15 session, Pres. L. V. Busenlener 
pointed out that about 150 guests 
had been invited. 

Members were urged to cooperate 
with and assist Elmer May, chair- 


man of the Chapter’s researc} 
mittee regarding the Society) 
quest for comment on the re 
program. 

J. S. Burke, chapter delegat 
viewed the agenda for the C! 
Delegates Meetings at the 
Annual Meeting in Chicago 

Resolutions were adopted re 
ing the chapter delegate bri: 
fore the meeting the foll 
points: (1) That arrangeme: 
made to process all membeé 
applications through the local 





ter; (2) That a place be provid 


on membership applications 


Golden February 3, 
After a short business sessio) 


Gate 


program chairman introduced R 


mond Mancha, vice president 
Manufacturing Co., Pittsburgh 
who spoke on Vaneavial Fan F 
mentals. 


of the meeting it was annou 


that the March 3 meeting would 
held at the University of Califo: 


Berkeley, with Prof. N. W. S: 
presiding. 
On March 24 


chapter men 


During the business pa 


are to be guests of the ASME, whe! 
the speakers will be R. W. Shor 


maker and Robert Bruen. Att 
ance 95. Attendance ratio 0.31 


Golden Gate—January 6, 
Slides illustrated the talk by 
Marshall at the Engineers 
San Francisco. Mr. Marshall 
on Industrial Air Conditionin 
Cold Storage Applications. Pr‘ 
V. Hickman reported the resign 
of John Everetts, Jr. from the B 
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vernors, due to his change of 
ss to Washington, D.C. The 
iry was instructed to write 
M veretts stating its apprecia- 
f his efforts. T. J. White was 
mously elected to replace Mr 
gyeretts on the Board of Governors 
attendance 48. Attendance ratio 


iIllinois—February 14, 1949. Boilers 
vere prominent in the speaker's 
portion of the chapter meeting 
Fred Meyer of Midwest Heat Serv 
ice, discussed Heating Boilers and 
Firing Methods, describing various 
types of cast iron and steel boilers 
Boiler design was emphasized by 
Mr. Meyer, together with an ex- 
planation of current ratings as con- 
trasted with ratings of the past. He 
also discussed such fuels as oil, gas 
and coal. 

F. W. Hainer, Cleaver-Brooks 
Co., next talked on Package Boilers 
ising slides to demonstrate the his- 
tory of the boilers. He stressed war- 
time application as well as current 
ises and problems concerning this 
particular type of heating unit 

H. D. Valentine, People’s Gas 
Light and Coke Co., Chicago, spoke 

the availability of gas now and 

1 the future. W. L. Leavitt, Stan- 
dard Oil Co. of Indiana, discussed 
the availability of oil and also out- 
lined oil problems relating to the 
heating industry 

The subjects of Heat Pump and 
Electrical Panel Heating were an- 
jounced as the program for the 
March meeting. Other business in- 
luded a report on the activities of 
the Committee on Arrangements at 
the recent Annual Meeting. Attend- 

126. Attendance ratio 0.22 


llinois—January 10, 1949—W. A. 
Kuechenberg introduced the chair- 
men of his various committees, who 

turn reported on their activities 
regarding the 55th Annual Meeting. 
The speaker of the evening, intro- 
duced by L. H. Streb, was Dr. J. E. 
King, industrial psychology consult- 
ant, Chicago. Dr. King discussed 


t 
neatin 





methods of measuring personne! 
and their effect on customer rela- 
tionship. He explained in some de 
tail the amazing results of such 
tests as they applied to the predic 
tion and measurement of old em 
ployees as well as potential employ 
ees. He outlined a number of meth 
ods for job measurement concernins 
rate of pay and type of personne! 
requirements. Attendance 110. At 
tendance ratio 0.26 


Indiana—January 28, 1949. A so 
cial hour preceded the dinner, after 
which the meeting of the Indiana 
Chapter was called to order by Pres 
P. R. Jordan. President Jordan 
spoke briefly on the possibility of 
forming an Indianapolis Engineers 
Club 

Two members of the Purdue Stu 
dent Branch were introduced, and 
it was announced that the February 
meeting would be held jointly by 
the Indiana Chapter and the Purdue 
Student Branch 

G. D. Winans, assistant superin 
tendent of central heating, Th 
Detroit Edison Co., Detroit, Mich 
gave a talk on the District Heating 
Service in Detroit. He described the 
use of district heating for steam jet 
cooling and absorption cooling sys- 
tems of air conditioning, which 
would give district steam systems a 
more balanced load. The meeting 
was formally adjourned at 9:10 p.m., 
followed by an informal half hour 
of question-and-answer period. At- 
tendance 36 


lowa—February 8, 1949. At the 
Des Moines Club, Des Moines, la 
Prof. Frank Kerekes, lowa State 
College, Ames, spoke on the Build 
ing Code Law, which is now before 
the Iowa Legislature. 

D. E. Wells, program chairman, 
introduced the speaker, J. A. Boland 
Jr., Universal Fabricated Products 
Co., Chicago, who spoke on Con- 
densate in Building Construction 
and Ways to Overcome It. He illus- 
trated the effect of various types of 
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insulation materials from the 
standpoint of moisture barriers and 
the reason for condensatio1 in 
building walls 

Four Iowa State College student 
were guests for the evening At 


tendance 41. Attendance ratio 0.71 


lowa—January 11 1949 M I 
Gould reported on the Society 
earch program, and D. E. Schroed« 
reported on the Heating and Ve! 
tilating Short Course to be held at 
Ames, Ia. J. E. Haines, chairma) 
of the Society’s Nominating Con 
mittee, and vice president of Mi 
neapolis-Honeywell Regulator Ci 
Minneapolis, Minn 
background of tests and develop 


outlined the 


ments in railroad car heating, ve: 
tilating and air conditioning. M: 
Haines then introduced Dale Wi 
muller, of the same firm, who spoks 
on the history of heating equipment 
ised in railroad cars and outlined 
the present floor heat and contr 
system. He made a few predict 

of future equipment and expected 
progress in dehumidification, radi 


ant heating and cooling, modula! 


ing controls for cooling, heated 
‘lasses, elimination of cold ail 
the car, and elimination of stean 


lines through the train. Attendance 


29. Attendance ratio 0.65 


Kansas Citv—February 7, 1949. Ai 
tivities in connection with the St 
dent Branch at the University ol 
Kansas were reported on by C. W 
Schumacher at the regular meeting 
held in the Pine Room at Unio 
Station. K. M. Stevens as chapte: 
delegate, told members of the Chap 
ter Delegates meetings at 
nual Meeting in Chicago 

Air Conditioning Problems 
stores throughout the United Stat 
were described by B. A. Jacobi, chie! 
engineer of the Lerner Stores Corp 
New York, N. Y. Many question 
were asked by the audience at the 
close of Mr. Jacobi's talk. Attend 


ance 67 
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Kansas City—January 3, 1949. Dur- 
ing the meeting in the Pine Room 
at Union Station, C. R. Davis re- 
ported the death of Mrs. John H. 
Kitchen. It was recalled that Mrs. 
Kitchen was one of the ladies who 
helped to entertain the ladies dur- 
ing the Annual Meeting of the So- 
ciety in 1941. E. K. Campbell sug- 
gested that the secretary write a 
note of condolence to Mrs. Kitchen’s 
son, F. A. Kitchen, Cleveland, and 
a copy be sent to S. R. Lewis in 
Chicago, her brother. 

D. M. Allen introduced H. E. 
Degler, technical director, Marley 
Co., Kansas City, who gave a most 
interesting talk concerning water- 
cooling towers for refrigeration and 
air conditioning. Mr. Degler de- 
scribed the development of water- 
cooling equipment and presented 
illustrating slides. 

J. F. Long, Yarnall-Waring Co., 
St. Louis, presented a film called 
There is an Engineering Reason. 
Attendance 54. 


Manitoba—February 17, 1949. This 
meeting was held at the Fort Garry 
Hotel, Winnipeg. The business por- 
tion of the meeting included reports 
by Pres. J. R. Stephenson on re- 
search, and Sec’y D. F. Michie on 
student membership. 

The speaker for the March meet- 
ing was announced as F. L. Morton, 
engineer, City of Winnipeg, who 
would speak on the subject, The Use 
of Water in Air Conditioning. 

G. C. Davis introduced the guest 
speaker, F. W. Satchwill, manager, 
gas sales, Winnipeg Electric Co. Mr. 
Satchwill spoke on the subject of 
Natural Gas for Winnipeg, Prospects 
and Problems. He pointed out that 
a natural gas pipe line from pres- 
ent proven fields in the Calgary 
area was not an immediate prob- 
ability, but that there were possi- 
bilities for finding producing fields 
nearer Winnipeg in which event 
natural gas would very probably 
become available here. He then out- 
lined some of the operational prob- 
lems that would have to be met. 
The experience of some other cities 
in changing over from manufac- 
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tured to natural gas distribution 
was outlined and an estimate was 
made of the extent and type of load 
the utility would be able to handle. 
Attendance 19. Attendance ratio 
0.37. 


Manitoba—January 20, 1949. Visit- 
ors were introduced by J. R. 
Stephenson, while outside, the tem- 
perature was 40 deg below zero. Vice 
Pres. A. W. Moss then introduced 
F. W. Taylor of the Ontario Chapter 
who conveyed greetings from his 
Chapter. D. P. Kenney was appoint- 
ed Chapter Delegate in place of 
Secretary Michie, who would be un- 
able to attend the Annual Meeting. 

District Heating of the Downtown 
Section of Winnipeg was the subject 
of the talk given by R. A. Stewart, 
Engineering Department, City of 
Winnipeg, Hydro Electric System. 
Using slides, Mr. Stewart stressed 
the development of the municipally 
owned district heating system since 
its inception in 1924 and explained 
its problems, methods and opera- 
tion. Attendance 23. Attendance 
ratio 0.39. 


Massachusetts—January 18, 1949. 
The meeting was preceded by the 
usual group dinner in the Campus 
Room of the MIT Graduate House. 
Pins were presented to the following 
past presidents of the Chapter: H. 
C. Moore, J. W. Brinton, E. G. Car- 
rier, D. M. Archer, C. W. Larson, 
Adolph Ehrenzeller, Prof. James 
Holt and Prof. C. P. Yaglou. 

E. G. Carrier, chapter representa- 
tive on the Society’s Committee on 
Promotion of Research, spoke on 
the research activities of the So- 
ciety. Henry Sleik, vice-president 
of W. B. Connor Engineering Corp., 
New York, N. Y., spoke on Odors— 
Their Nature, Cause and Control. 
Attendance 47. Attendance ratio 
0.44 


Memphis—January 17, 1949. A talk 
on Baseboard Panel Heating was 


given by R. H. Weigel, speci 
search assistant, University « 
nois, Urbana, Ill., at the a 
meeting held at the King ( 
Hotel. Pres. E. E. Scott read a ‘ 
from Ralph Philips, regardin. 5s 
ciety research, and W. E. 1T 
announced that a representat 
the Worthington Pump & Mac! 
Corp. would be the speaker a 
next meeting. An open disc 
period followed the talk by 
Weigel. Attendance 36. Atten 
ratio 0.56. 





Michigan—-February 14, 1949 
McKeeman, assistant to the | 
dent of the ASHVE, Cleveland 
L. P. Saunders, chief engineer, Ha: 
rison Radiator Division, Genera 
Motors Corp., were guests at th 
dinner meeting in the Horace 4A 
Rackham Bldg. in Detroit. 

Foliowing dinner, reports 
made by Treas. C. F. Donohoe and 
Vice-Pres. L. A. Burch. J. N. Live: 
more reported activities of 
APELSCOR, with J. J. Vicker, cha; 
ter member, as secretary o! 
committee. Mr. Livermore described 
the advisory work of the Architect 
Professional Engineers and Land 
Surveyors. 

President Hyde stated that 
members of the Michigan Chapt: 
and their wives attended the A: 
nual Meeting. Three members, G 
H. Tuttle, R. F. Connell and Fred 
Bishop were appointed members 
the chapter’s nominating comm! 
tee. 

President Hyde also 
prospects for a student branch a! 
the University of Detroit. 

Eighteen of the 24 living pas’ 
presidents were present. E. M. Har- 
rigan, an original charter membe! 
of 1915, was also present 

Speaker was W. N. Witheridgt 
ventilation consultant, Genera! Mo- 
tors Corp., Detroit, on Recirculatio 
of Air from Industrial Exhaust Sys 
tems. A question and answer period 
followed. Attendance 86. 
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Michigan—January 17, 1949. Con- 
tinuing a practice of 19 years, Th 
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it Edison Co. entertained the 

igan Chapter with the annual 

r and movies. C. F. Donohoe, 

ical engineer, representing the 

f the evening, welcomed mem- 

and guests, and introduced E 

: uubry, past president of the 

hapter. Mr. Dubry than introduced 

v Milby who spoke on Television 

City of Detroit. He presented 

showing how television is pro- 

med, and discussed the prob 

of installing proper antennas, 

sing proper receiving sets, of 

resent trend in receiving set 

as well as the transmitting 

ns expansion program. A full 

h movie was also shown. At- 
nee 134 


Minnesota—January 1949. At the 
rtis Hotel, Minneapolis, a joint 
ner meeting was held with the 
Minnesota Chapter of ASRE. E. R 
Ambrose, air conditioning engineer, 
American Gas and Electric Service 
Corp., New York, N. Y., spoke on 
Development of the Heat Pump 





ised a chart showing compara- 
ve operating costs for various 
of fuel compared with heat- 
by means of heat pumps. En- 
tertainment was furnished by the 
itertainment committee and the 
assembly engaged in group 

ng. Attendance 235 


Montreal—January 13, 1949. Dis- 
ion during the meeting at the 


Berkeley hotel included the research 


estionnaire and associate mem- 

ership. Past president’s pins were 

resented to A. M. Peart and J. P 

mmons. Study of chapter by- 

reparatory to making changes 

ithorized by a vote of the 

ers. Pres. Leo Garneau an- 

ed that the nominating com- 

would be A. B. Madden 

} nan, and F. A. Hamlet and 
’. H. Worthington 


S ker of the evening, Arthur 


vv son, manager, The Wilkinson 
E ering Agencies, gave a talk 

planes I Have Known. At- 
le ce 36. 
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Nebraska—February 8, 1949. A re 
port on the 55th Annual Meeting 
was given by L. A. Ferguson at the 
Regis Hotel, Omaha. O. J. Smith 
reported on membership, and F. E 
Prawl spoke on research promotion 


Refrigeration and Cooling was the 


subject of the talk given by Prof 
R. C. Jordan, assistant head, De- 
partment of Mechanical Enginee: 
ing, University of Minnesota, Min 
neapolis. A general discussion fol 
lowed. Attendance 40 


Nebraska—January 12, 1949. Fuels 
and Their Use were discussed in a 
talk given by T. C. Cheasley, fuel 
engineer, Sinclair Coal Co. & Affili- 
ates, Kansas City, Mo. Mr. Cheasley 
discussed coal as a fuel and also 
described methods of firing. He 
illustrated his talk with slides. A 
general discussion followed At- 
tendance 27 


Northeastern Oklahoma—February 
8, 1949. Following reports by the 
program committee, the treasure: 
and the chapter delegate to the An 
nual Meeting, B. A. Jacobi, chief 
engineer, Lerner Stores Corp., New 
York, N. Y., was introduced. He 
spoke on Chain Store Air Condi 
tioning 

F. M. Thomas, program chairman 
announced that the speaker for the 
next meeting would be L. S. Reagan 
vice president and general manager 
The Webster Engineering Co., Tulsa, 
and a member of the chapter, who 
would discuss Combustion 

A short talk was also given by 
Pres. W. R. Lee regarding the mem- 
bership drive, with the slogan being 
50 by '50. Attendance 21. Attend 
ance ratio 0.41 


Northeastern Oklahoma — January 
10, 1949. Business matters taken up 
at the meeting in the Oklahoma 
Natural Gas Bldg. included reports 
on the Annual Meeting and chapter 
representatives in research 

F. M. Thomas introduced the 
speaker, Fred Johnson, manager, 


, April 1949 


Air Conditioning Division, Surfact 
Combustion Corp Toledo, Ohi 
Mr. Johnson spoke on Air C 
tioning and Dehumidificati 

Announcement was made that thi 
speaker for next month would be 
B. A. Jacobi, chief engineer, Lerne! 
Stores Corp., New York, N. Y 
would speak on Chain Store A 
Attendanc 23 7 
tendance ratio 0.65 


Conditioning 


Northern Ohio—January 10, 1949 
Nathaniel Glickman, assistant p1 
fessor of medicine and research 
physiologist, Department of Medi 
cine, University of Dlinois, C 
and Cyril Tasker, director f re 
search, ASHVE Research Labora 
tory, Cleveland, were the speake1 
at the meeting in the Warner Audi 
torium of the Cleveland Engineering 
Society Building. Professor Glickman 
spoke on The Reactions of Cardia 
Patients and Normal Subiect 
Sudden Change in Environment 
With the use of slide he pointed 
out results of the tests and the dif 
ferences in physical reactions of 
he two groups. Mr. Tasker spokt 
on British research activities 

Dennis Boggs, chairman of the 
program committee announced 
that the next meeting would be 
heating specialties panel discussion 
featuring some of the Chapte! 
own talen 

R. E. Sherman gave the treasur- 
er’s report, and R. W. Dickson re 
ported on membership. Attendance 


65 


Oklahoma—-February 14, 1949. Dur 
ing the meeting at Beverly's Drive 
In, Oklahoma City, Pres. J. H 
Spaan, Jr., reported on the 55t 
Annual Meeting of the Society 
Chicago 

E. R. Michel, assistant manage! 
Air Conditioning and Refrigeratio: 
Division, Worthington Pump and 
Machinery Corp., Harrison, N. J 
spoke on the application and ope: 
ating characteristics of centrifu 
compressors used for air condition 
ing of public buildings. Attend 
ance 45 
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Ontario—February 7, 1949. Dinner 
preceded the regular meeting at the 
Royal York Hotel, Toronto. A. J. 
Strain reported on the Chapter 
Delegates meetings in Chicago dur- 
ing the Annual Meeting. 

A panel discussion was the fea- 
ture of the evening, with the fol- 
lowing professions represented: 
Norman McMurrich, architects; 
D. L. Angus, consulting engineers; 
G. A. English, contractors; and H. 
Tabbiner, suppliers. While Mr. 
Evans acted as chairman, the 
speakers discussed The Architect, 
Engineer, Contractor, and Supplier 
in the Heating, Ventilating and Air 
Conditioning Industries. Subjects 
brought out included building spec- 
ifications, prices, contracts, etc. Fol- 
lowing the talks, the meeting was 


thrown open for discussion. At- 
tendance 123. Attendance ratio 
0.56. 

. 
Oregon—February 10, 1949. The 


election of J. Donald Kroeker to 
the ASHVE Council was acclaimed 
by members during the meeting at 
the Heathman Hotel. B. W. Farnes 
reported on the Inland Empire 
Chapter organizational meeting at 


Spokane. 
The meeting was then turned 
over to J. P. McDermott, who as 


chapter delegate reported on the 
55th Annual Meeting and the Ex- 
position. Mr. McDermott said that 
W. Bruce Morrison had been elected 
to serve as secretary of the Soci- 
ety’s Nominating Committee. Re- 
garding the Chapter Delegates 
meetings, Mr. McDermott said that 
few chapters had definite matters 
to present and that Indiana and 
Oregon were exceptions. He stressed 
the importance of having a proper- 
ly prepared presentation. Other 
matters discussed at these meetings 
were: Processing of Society mem- 
bership applications; the research 
program; chapter dues; and pat- 
terns for chapter by-laws. 

Mr. Kroeker reported on the at- 
tendance at the Annual Meeting 
and at the Exposition, and gave a 
resumé of council activities, includ- 
ing discussion of problems arising 
from increase in memberships. 
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Pres. E. R. Lokey gave his im- 
pression of the Exposition. L. J. 
Harrington and Ross Mudge gave 
reviews of two of the papers pre- 
sented at the Annual Meeting. W. J. 
Widmer summarized meetings of 
the Committee on Panel Heating. 
Attendance 126. Attendance ratio 
0.45. 


Oregon—January 6, 1949. A forum 
on Panel Heating with B. W. Farnes 
as moderator was the feature of 
the dinner meeting held at Heath- 
man Hotel, Portland. T. E. Taylor 
first gave his opinion on the ques- 
tions presented by the moderator 
and then any of the six experts 
agreed or disagreed with Mr. Taylor. 
The six participating were: W. J. 
Widmer, E. A. Murhard, Robert 
Baer, W. R. Norte, Les Copenhagen, 
and A. H. Bohren. J. Donald Kroeker 
and W. Bruce Morrison were special 
referees. 

William Gehrs was presented to 
the group and received applause 
when Pres. E. R. Lokey unnounced 
that Mr. Gehrs had been honored 
by Johnson Service Co. for com- 
pleting 50 years in its service. At- 
tendance 98. Attendance ratio 0.51. 


Pacific Northwest February 8, 
1949. The February meeting was 
called to order by Vice-pres. J. D. 
Sparks in the absence of Pres. L. L. 
Bysom. Merrill Musgrave reported 
on a meeting of a group in Spokane 
in regard to forming a chapter 
there. Mr. Musgrave suggested that 
the Pacific Northwest Chapter offer 
assistance to this group. 

Clint Lundy of Permanente Met- 
als Co. spoke on the use of alumi- 
num for duct work. A question and 
answer period brought about con- 
siderable discussion. Attendance 46. 


Philadelphia—February 10, 1949. 
Pres. J. O. Kirkbride presided at 
the meeting held in the Engineer’s 
Club. Following a reading of the 


minutes and the treasurer's 
the speaker of the evening 
Sleik, was introduced. M1: 
vice president of the W. B 
Engineering Corp., New Yor} 
spoke on Odors—Their 
Cause and Control. Attenda 
Attendance ratio 0.24. 


Philadelphia—January 13,19 
meeting was held at the En 
Club in Philadelphia, wit! 
J. O. Kirkbride presiding 
this meeting was the annua! 
tainment meeting, no busine 
conducted. Attendance 17’ 
tendance ratio 0.65. 


Pittsburgh February 7 
Snow Melting was the sub 
the talk given by P. S. Park 


the meeting in Hotel Webster H 


Mr. Park, who is manage! 

neering Service Department 
Byers Co., Pittsburgh, describ 
various steps necessary to 

successful snow melting syste 
cluding labor, chemicals a1 
posal. He gave a formula { 


culating the systems for the 


1 in. of snow per hour. Pips 
distance between pipes and | 


type were discussed. The syst 


said Mr. Park, could be op 


either manually or 


various parts of the country 

C. H. Schneider 
events at 
meeting in Chicago, 
Kirkendall announced the p! 
for the next meeting. Atte 
43. 


and 


Rocky Mountain—January : 


The meeting was called to or 


Pres. Fred Janssen, at the O! 


tel. It was announced that th 


gram for the noon luncheon 
Colorado Engineering Coun 
January 18, 1949, would be 


sored by the Rocky Mountain ‘ 
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automa! 
with intermittent or continuo 
eration. He illustrated his talk 
slides showing systems operat 
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i that P. J. Patch of the Pub- 
rvice Co., Colorado, would 
‘neat on the Effects of Altitude on 
the mbustion of Gases. 
I McEahern, vice president 
airman of the program com- 
then introduced the speaker 
evening, D J. McQuaid, 
wh subject was You Can’t Live 
Ten Minutes Without It 
vas speaking of air, of course 
Si! air is necessary to life, there 
ist be some kind of air that is 
best. he said. The determination of 
kind of air is best and how 
produce that kind of air has re- 
ed much study—and much re- 
; to be done. It has been ap 
yarent for years that the dry bulb 
thermometer cannot by itself indi- 
ate the comfort conditions. With 
nside and outside dry bulb tem- 
peratures Of 72 F and 10 F re- 
spectively, single-glass windows will 
be steamed if the inside conditions 
are within the comfort zone. The 
human body loses heat by convec- 
tion, radiation and evaporation, and 
these losses are affected by the tem- 
perature and the moisture content 
yf the surrounding air and: by the 
temperature and radiating charac- 
teristics of surrounding objects. An 
experimental study at Cragmore 
Sanitorium demonstrated the ef- 
fects of barometric pressure, tem- 
perature and humidity upon pa- 
tients and hospital personnel 
A tray of vegetables on the speak- 
er’s table was used to illustrate the 
effect of evaporation upon the tem- 
perature of a body. Embedded 
tched-stem thermometers _ indi- 
‘ated the following temperatures: 
radish—66 F; turnip—68 F; carrot 
67 F; apple—76 F; onion—75 F: 
ripe banana—79 F; and cucumber 
76 F. The rate of dehydration of 
these vegetables would be a func- 
f their respective depressed 
temperatures. It might be said that 
the radish and the carrot are less 
irtable than the apple 


In addition to controlling the 
emperature and humidity of the 
ai which we must live, it is im- 
portant to remove dust, dirt and 
bacteria. Mr. McQuaid predicted 
air conditioning will in the 
play a more important part 


in the prevention and treatment of 
disease. It is unfortunate, he said 
that the home builder will object 
to the cost of providing air condi 
tioning, but will approve consider 
able expenditures for purely deco 
rative features. Mr. McQuaid illus 
trated his talk with a display of 
instruments and charts. Attend 
ance 40. Attendance ratio 0.60 


Shreveport—February 17, 1949. Re- 
ports on the 55th Annual Meeting 
were given at the meeting held in 
the Caddo Hotel. B. E. Segall, Jr 
reported on the social side, S. W 
Beaty on the technical session and 
A. H. Otto on the Chapter Dele 
gates’ meetings 

John E. Haines, vice president, 
Minneapolis - Honeywell Regulator 
Co., Minneapolis, spoke on Advance- 
ment in Heating and Air Condi- 
tioning of Railway Passenger Cars 
Other members present from the 
firm were: Kent Wilson, Ralph 
Mixon and R. L. Patton. Fourteen 
engineering students cf Louisiana 
Polytechnic Institute, Ruston, La 
were also present, with two faculty 
members, Dean R. T. Sessums of the 
Engineering School and Prof. A. F 
Williams 

A past president's pin was pre- 
sented to W. E. FitzGerald. At- 
tendance 54 


Shreveport—January 13, 1949. Pres 
A. H. Otto made a short acceptance 
speech to members gathered in the 
Caddo Hotel and also announced 
the chairmen and assistants of the 
different committees. W. E. Fitz 
Gerald spoke on membership goals 
for 1950, and Lester Hayes spoke on 
the airport question 

Guest speaker was J. W. May 
director of research, American Air 
Filter Co., Louisville, Ky.. who gave 
a talk on Theory and Operation of 
Electrostatic Air Filters 

Next month’s speaker would be 
John E. Haines of the Minneapolis- 
Honeywell Regulator Co., it was an- 
nounced. Attendance 38 
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South Texas—January 21, 1949. A 
panel discussion on Modern Gi 
Fired Furnaces was the feature at 
the chapter meeting in the Ric¢ 
Hotel, Houston. B. P. Fisher pre 
sided over the discussions, which 
were given by C. A. McKinney, D.S 
Cooper, A. B. Banowsky and Art 
Theobald 

During the business side of th 
program, R. J. Salinger, secretary 
read a letter from the code com 
mittee of the chapter and a di 
cussion took place among the men 
bers. A. F. Barnes reported on the 
January meeting of the Enginee: 
Council and C. L. Fleming reported 


on memberships, stating that tl 
chapter is steadily growing in nun 
bers 


Prof. A. A. Rasmussen, University 
of Houston, reported for the re 
search committee and described re 
search going on at the Universit) 
Attendance 86. Attendance ratio 
0.30 


10 


Southern California January 
1949. Air Panel Heating in Southern 
California was discussed by R. B 
Bartlett at the meeting in Beverls 
Hills. Mr. Bartlett, a member of the 
consulting engineering firm of 
Hattis, Bartlett and Berky, showed 
Slides illustrating the design data 
he used for jobs now in operation 
An advantage of the air panels 
said Mr. Bartlett, is that outside 
air can be introduced through the 
panels to reduce temperature in re 
lation to the outside temperature 
changes experienced in the local 
ity. Attendance 88 


Southwest Texas—January 18, 1949 
Vice-Pres. L. S. Pawkett presided 
over the meeting in the absence ol 
Pres. G. R. Rhine. A report from 
F. C. Benham, Jr., chairman of the 
nominating committee recom 
mended that all present officers be 
retained in office for 1949 due to 
short terms of office in 1948. The 
report as presented was adopted by 
vote of the membership 
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R. D. Fink, sales_ supervisor, 
Servel, Inc., spoke on The Gas Air 
Conditioning Unit and the Evapo- 
ration Water Cooling Unit. The 
functions of the various assemblies 
together with operating character- 
istics were shown and capacities 
and costs were indicated. 

Among the visitors were Fred C 
Brandt and Robert McRoberts of 
the South Texas Chapter. At- 
tendance 28. Attendance ratio 0.60. 


Utah—January 17, 1949. Pres. E. J. 
Watts called the meeting to order 
at Covey’s Coffee Shop, Salt Lake 
City. D. R. Wilde, member of the 
legislature committee, reported on 
activities in the Utah Joint Engi- 
neering Council. 

The guest speaker was Jack 
Davidson, manager, Stearns Rogers 
Corp., who spoke on Power Boilers 
and showed a sound, color movie on 
Steam for Power. The dis- 
cussion that followed centered 
around the design, construction and 
operation of large capacity steam 
generators. Attendance 37. At- 
tendance ratio 0.47 


boilers 


Washington, D.C.—February 9, 1949. 
The meeting at the Old New Or- 
leans Restaurant followed a social 
hour and dinner. Pres. A. S. Gates, 
Jr., announced that a special meet- 
ing on March 18 would be co-spon- 
sored by the Chapter and other 
technical Societies. The meeting 
would feature a report of the 
Hoover Commission recommenda- 
tions and the effect on government 
engineers. 

Presicent Gates also reported on 
the Chapter Delegates’ meeting in 
Chicago, and recommended experi- 
ence be gained by delegates in order 
to take full part in the Annual 
Meeting. 

H. W. Alyea, Johnson Service Co.., 
spoke on Getting the Most Out of 
Automatic Control. He drew an 
analogy between a thermostat and 
a reducing valve and stressed the 
importance of proper balance of 
controllers and recorders. Various 
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types of controllers with remote 
bulbs were explained. Attendance 
52. Attendance ratio 0.24. 


Western Michigan February 14, 
1949. The annual ladies’ night was 
called to order by Pres. H. W. 
Wolters at 6:50 p.m. in the Parch- 
ment Community House, Kalama- 
zoo. The invocation was given by 
Dean Miller. A Valentine motif was 
used in table decorations and floral 
centerpieces and potted begonias 
added color to the dining room. A 
country style ham dinner was en- 
joyed by 108 members and guests, 
and a trio from Kalamazoo College 
provided dinner music 

Prof. C. H. Pesterfield spoke 
briefly of his activities in connec- 
tion with his work on the Nominat- 
ing and Chapter Delegates Com- 
mittees at the Annual Meeting 

The members and guests ad- 
journed to the auditorium and en- 
joyed a talk by Dr. J. F. Norton 
entitled From Quinine to Penicillin 
or How Drugs Have Come To Be 
Used. The meeting adjourned at 
9:45 p.m. Attendance 108. Attend- 
ance ratio 0.38 


Western Michigan January 10, 
1949. Dinner for 88 members and 
guests preceded the regular meet- 
ing at Grand Rapids. Following re- 
ports by the secretary and the 
treasurer, K. E. Robinson spoke on 
the research questionnaire. Speaker 
of the evening was D. F. Bennett, of 
Warren Webster & Co., who spoke 
on Design, Installation and Per- 
formance of Baseboard Heating, and 
a lively discussion followed. Attend- 
ance 80. Attendance ratio 0.52. 


Wisconsin—January 17, 1949. The 
January meeting of the Wisconsin 
Chapter of the ASHVE was held at 
the University Club, Milwaukee, 
with 64 members and guests present 
for the social hour followed by din- 
ner. The meeting was the annual 
Ladies Night meeting and following 


Heating, 


dinner the speaker of the ey 
Capt. F. J. Granfield, USN 
Lakes Naval Training Statio: 
introduced by Pres. W. A. Ouw 

Captain Granfield spoke \ 
cruit Training at Great Lake 
activity of which he has ec 
The talk was followed by a tr 
film on recruit training. A 
film entitled The Silent §S 
which the Captain stated hi 
brought with him by popul: 
quest was also shown 


Student Branches 


North Carolina State College 
ruary 8, 1949. R.S. Dill, chief 
Heating and Air Conditionin 
tion, National Bureau of Stand 
Washington, D. C., returned 
alma mater as an honored 
and speaker when he addresse: 
North Carolina State College 
dent Branch of the ASHVI 
Tuesday, February 8, 1949 

Mr. Dill spoke on The Cont 
Buildings 
factors 
with it 


Condensation in 
speaker outlined the 
lead to condensation 
tendant troubles and dangers 
problem is becoming more ac 
the building public and home 
ers are using more insulatio 
to the high cost of fuel. M 
offered ventilation and the p 
use of vapor barriers as the 
most promising means for co 
ling condensation. He 
the relative merits of the vai 
types of insulation commonly a' 
able to the home owner. This 
tion of his address was illustr 
with slides. 

Mr. Dill 
pared address by answering 
tions from the floor. During 
period he outlined the work | 
done on solar heating. Attend 
40. Attendance ratio 0.66 


com} 


supplemented his 


North Carolina State College 
uary 11, 1949. The January 11 m¢ 
ing in Raleigh was devoted enti 
to an address by James Mars! 
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e engineer with P L 
1 n. consulting engineer, 
( ville, S. C., and Philadelphia, 


» spoke on Textile Air Con- 
g. Students and faculty 
rs of the Textile School 
npus were guests of the Stu- 
An abstract of Mr 
follows 


on 


sranch 
Ma ll’s talk 


extile Industry has always been 


s of and receptive to humidi- 
and recently air conditioning 
fancy, the textile industry at 


to control humidity by water 


strategically placed throughout 


floor. As power consumption 
s and spinning machines in- 
the mills were faced with a 
w refrigeration in addition to 
imidification requirements In 
hen it was not uncommon fo! 


rooms to reach a temperature 


F. the air change system using 


air was introduced 
1 this beginning in air condition- 
e systems have grown more com- 


ex the process conditions have be- 
nore exacting. Various mills to 
re experimenting with effective 
iture to increase personne! effi 


Survey 


Mr. Marshall followed his 
conditioning in the textile 
analysis of a 


textile 


try with a cost 
a New 
Members of the 

joined with the students in 
ited question and answer peri 
Attendance 54. Attendance ra- 


f 
0D 


tor 


England 
textile school 


rdue 12, 
regular meeting in the 

Engineering Bldg.., 

elected to fill 
ies in the executive commit- 

C. M. Wade, J. W and 
Salman 


University 
i4 At the 


inical 


January 


the 


ing were the 


Roberts, 


W. D. Redrup, chairman of the 
Co., 


Warm Air 


Furnace Huntington, 
poke Heating 
edrup used slides to support 


on 


terial presented, and pointed 
tures of the warm air panel 
Attendance 61. At- 
0.44 


system 
‘e ratio 


Texas A. & M. 
). Various 


College—February 


business matters 


attended to at the meeting 
presided over by Pres. C. V 
A membership committee w: 
pointed, 


were 


and a letter from the 
Agronomy Society cad 
invited the Student Branch t 
ticipate in the coming Cotton 


Was re 


and Pageant 

C. P. Howard spoke on 
Annual Meeting and told the group 
of the talks to be made by 
R. S. Segall 
had helped student members t 
tend the Annual Meeting. Coopera 
the A. & M. Student Branch 
next year’s Annual Meeti 
Dallas voted by the members 
Attendance 18. Attendance rat 
0.27 


the 55th 
him and 


to the chapters which 


tion ol 
lor ng 


was 


January 18 


Ammons calle 


rexas A. & M. College 
1949. Pres. S. E 
meeting to 


order, and election 


officers for the coming semester was 











OBITUARIES 


Eugene Field, Jr.—-The Society ha 


informed of the death 
Eugene Field, Jr 
A. & M. Student 
died suddenly in 
heart attack 
He was born 
Tex 


peen 
member of Texas 
Branch. Mr. Field 
December I a 
November 7, 1922, at 
He 
cation at Calvert 
was a student at Texas A 


received his edu 
High School, and 
& M. Col 


majoring 1n 


Calvert, 


where he was 


ieee, 


mechanical engineering 


East Grand 


January at 


Walter A. 
Ave.., 
the age of 70 
Member of 


Mertz, 51 
died in 
Mr. Mertz 
Society 


Chicago, 
had been a 
the Since 1919 


Md. in 


Irom 


He was born in Baltimore 


879. Upon graduation high 


became associated wi 
Brothers Co., Chicago 


school he 


the Kehm 


where he worked on heating, ven- 
tilating and power plant design 
construction and operation 


Kehm 


the time of his 


He continued with the 
Brothers Co 


death 


until 


1, Piping & Air Conditioning, April 1949 





eld. The followi were ¢ 
Cc V Brown—Preside? H 
Bettencourt Vice President R 
Hughes—Secretary Wende S 

Treasurer; and Juliu Blu 
Parliamentarian, Retiring presid 
Ammons then turned the et 
over to President Brown 

Prof. L. S. O’Bannon 
that a $100 award would be é 
the student from Texas A. & M 
the University of Texa ! 
sented the best paper Ww? 
Chose Air Conditioning Engines 

” a Profession Thi award 
be made when e pap de 
ered at the forthcom Air C 
tioning Conference be eld 
Texas A. & M. ¢ eae Le 
part of March. Prof O'Ba 
tressed the hono i vould 
ained from w 
and offered his assist z 
1e memoers VW were ( 
Att lance 25 Attendance rat 
0.42 

William A. Weber—Mi uy 
Minn., died on January 1949 
the age of 41 Mr. Webe! b 

December 22, 1907, at Osawat 
nie Kans Followi: rad 
rom Osawatomie High Scho 
ittended the University Kal 
ind later the University of Minn f 
ota, where he received his BS. de 


lis. Seven 
1ith, Hinch 


ant cniel 


the Eau C 


Claire, Wis 


pervised t 
tliating al 
il, water 


projyer 


1iechanical 


he became 


sociated with U.S 


Othe! 
as senior 
troleum ( 
as. In 
Eiss, Inc 
held this 
his death 
fessional 


Minnesota 


He was a regi 


engineer 


yf 


ne 


S ‘ 


i 


f 


stered pl 


nechanical engineer at 
laire Ordnance Pla Eau 
There he active su 

he design of heating, ve 
nd piping systems for ai 
ras and steam for the 

‘t. In this work he was a 
Army engineer 
experience included work 
engineer for Phillips Pe 
‘o., in Oklahoma and Tex 
1944 he returned to Bell & 
as sales engineer id 
position until the time « 


erecury 


r7ié 


terrviwe 
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Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on ap; 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names of 
cants and their references shall be printed in the next issue of the JourNat of the Society or sent to the members i: 
approved manner as ordered by the Council. When the replies are received from references, the Candidate's app 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. Du 
past month 113 applications for membership have been received and the names of these men and their sponsors are pu 


in the following list. 


Members are requested to scrutinize the list with care 
1 





The Committee on Admission and Advancement, and in tu 


Council, urge members to assume their share of responsibilityof receiving these candidates into membership by advis 


Secretary promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the goox 


the duty of every member to promote 


Unless objection is made by some 


Those elected to membership will be notified by the Secretary 


ALLEN, T. W., Mech. Engr., Corps of 
Engineers, Dept. of Army, Tulsa, 
Okla. Proposers: L. S. Reagan, W. R 
Lee. Seconpers: G. C. Bergtholdt, 
F. M. Thomas. 

Anperson, D. B., Mgr., Merchandising 
Dept., Wood Conversion Co., St. Paul, 
Minn. (Advancement). PROPOSERS: 
A. B. Algren, R. C. Jordan. SEconp- 
ers: B. H. Jennings, F. B. Rowley 

ANpeErRSON, N. B., Pres. and Mgr., Lamar 
Supply Co., Houston, Tex. (Advance- 
ment). Proposers: R. F. Taylor, R. J 
Salinger. Seconpers: C. C. Quin, C. L. 
Fleming. 

Asse.tin, Hector, Cons. Engr., Surveyor, 
Nenniger & Chenevert, Cons. Engrs., 
Montreal, Que., Canada. PROPOSERS 
J. G. Chenevert, F. A. Hamlet. Sec- 
ONDERS: Leo Garneau, S. W. Salter 

Ayres, R. W., Chief Engr., Seeger Re- 
frigerator Co., St. Paul, Minn. Pro- 
posers: A. B. Algren, R. C. Jordan 
Seconpers: E. F. Snyder, L. J. Krause 


Barnes, W. L., Sales Engr., The H. L 


Thompson Co., Houston, Tex. (Ad- 
vancement). Proposers: C. C. Quin, 
R. J. Salinger. Seconpers: Sidney 


Bromberg, C. L. Fleming 

BarTIK, RicuHarp, Student, George Wash- 
ington University, Washington, D. C 
Proposers: Morris Shapiro, L. B. Nye, 
Jr. Seconpers: J. B. Willis*, W. C 
Justice* 

Bassett, W. M., Student, University of 
Illinois, Urbana, Ill. Proposers: H. D. 
Bareither, J. R. Carroll, Jr. Seconp- 
ers: S. Konzo, A. N. Fleming 

BEALE, W. L., Sales Engr., Minneapolis- 
Honeywell Regulator Co., Portland, 
Ore. Proposers: Fred Kaiser, J. F 
Cummiskey. Seconpers: J. B. Banks, 
K. H. Hanson. 

Beaupoin, K. H., Student, Michigan 
College of Mining and Technology, 
Houghton, Mich. Proposers: F. E 
Wittig, A. P. Young*. SEcONDERS 
V. O. York*, R. R. Seeber*. 


Non-member 


138 


Berceron, L. H., Designer-Estimator, 
Taylor-Forbes, Ltd., Montreal, Que., 
Canada. Proposers: A. B. Madden, 
Leo Garneau SECONDERS F. A 
Hamlet, M. B. Monahan 

BoesHaar, R. W., Student, Purdue Uni- 
versity, Lafayette, Ind. Proposers 
F. B. Morse, W. T. Miller. Seconpers 
M. E. Naftzger, C. M. Wade 

Brockway, W. B., Owner, Brockway 
Plumbing and Heating, Grundy Cen- 
ter, Ia. Proposers: W. E. Burch, S. M 
Evans. Seconpers: R. M. Herbert, 
J. D. Knight* 

Brown, J. E., Air Cond 
Austin Co., Chicago, II] 
D B. Stevenson, Jr., 
Goodman. SeEconpers: G. V 
J. F. Salsburg 

Burc, N. H., Pres., Kooleraire Condi- 
tioning Co., Inc., New York, N. Y 
Proposers: Bernard Leventhal, J. E 
Schechter Seconpers: B. H. Lee, 
Ernst Graber 

Burke, T. F., Jr. Sales Engr., F. J 
Evans Engineering Co., Houston, Tex 
Proposers: D. M. Mills, C. A. Myers 
SECONDERS A. F. Barnes, R. R 
Kriechbaum 


Engr., The 
PROPOSERS 
William 

Zintel, 


Canoyer, H. R., Sales Mgr., Commercial 
Division, Minneapolis - Honeywell 
Regulator Co., Cleveland, Ohio. Pro- 
posers: J. S. Locke, W. R. Moore 
Seconpers: A. F. Conrad, Jr., L. E 
Slawson 

CARRIGAN, R. B., Mgr., Air Conditioning 
and Refrigeration Division, Canadian 
Comstock Co., Ltd., Montreal, Que., 
Canada. Proposers: J. P. Fitzsimons, 
B. J. Horsburgh. Seconpers: J. L 
Knight, H. G. Winters 

Carter, H. T., Mech. Engr., Prov. Gov- 


ernment, Prov. Arch. Dept. of Works, 


Toronto, Ont., Canada. Proposers 
E. E. Wells*, R. E. Powers. Seconp- 
ERS: F. E. Ellis, J. W. Powlesland 
H., Student, Purdue Univer- 
F. B. 


Cray, J 
sity, Lafayette, Ind. Proposers 


member by April 25, 1949, these candidates will be balloted upon by the ( 
q I I 
immediately after election 


— 
1 of the Society, whi 

Morse, W. T. Miller. Seconpers 
Naftzger, C. M. Wade 

Cote, L. F., Jr., Vice Pres., Geo. |} 
Supply Co., Troy, N. Y. Pro 
H. F. Krueger, K. T. Sprague 
ONDERS: H. K. Ormsby, F. E. Kr: 

Couuins, G. J., Pres., Texas Mec} 
Co., Inc., Houston, Tex. (Ad 
ment). Proposers: Sidney Bror 
R. J. Salinger. Seconpers: C. C 
C. L. Fleming 

Coiurns, M. J., Jr. Sales Eng 
Trane Co., St. Louis, Mo. Pros 
J. F. Naylor, Jr, C. J. R. Met 
SECONDERS: R. J. Kaenter, H 
Halt 

CRANDALL, R. K., Chief Eng: 
struction Management, Inc., I: 
apolis, Ind. (Reinstatement ar 
vancement). Proposers: J. H. N 
I. W. Cotton. Seconpers: R 
Simpson, G. B. Supple 

Daascu, H. L., Prof. and Head, Me 
ical Engineering Dept., Univers 
Kansas, Lawrence, Kans. Prop 
D. M. Allen, C. W. Schum 
Seconpers: Henry Gould, K 
Stevens 

Dick, N J.. Toronto, Mer.., D 
Engineering Co., Ltd. T 
Ont., Canada Proposers: A 
Nearingburg, H. R. Roth. Seco» 
F. W. Chambers, W. J. Hiscock 

Dopvce, W. R., Mgr., Engineering 
sion, Hajoca Corp., Lansdown: 
Proposers: R. A. Patterson, 
Shull, Jr.. Seconpers: R. W. C: 
S. M. Stroh. 

Duquette, R. R., Partner, McDou 
Friedman, Cons. Engrs., Mor 
Que., Canada PROPOSERS I 


Friedman, E. W. Twizell. Secon 
F. G. Phipps, W. J. Robinson 


Esaucu, N. C., Head, Mechanical ! 
neering Dept., University of F! 
Gainesville, Fla. Proposers: S 
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he. J. A. Dent*. Seconpers: W. J Haut, C. T., Chief Mechanical Ens KIxMILLer, W. L., Student, P le 
‘inney, G. L. Tuve Walter Hook & Associates, Inc., Ar« versity, Lafayette, lr PRO 
u. G. E., Mgr., HSB:s Riksfor- itects and Engineers, Charlotte, N. ¢ W. T. Miller, F. B. Morse. 5S: 

| Heating and Ventilation Dept Proposers: E. G. Embree, W. D M. E. Naftzger, C. M. Wa 


kholm, Sweden. Proposers: H. V 
rik, H. W. Peary. SEcONDERS 


Graham. Seconpers: C. W. Hall! 
E. S. deWitt 


envoecrk 


Kopp, W. A., Air Cor tionl S 
Engr., Mechanical Heat & Ci 





Barnes, K. W. Schick Hancauer, |. C., Estimator, H. J. Otte Detroit Mich PROPOSERS | \ 
Sheet Metal Works, Buffalo, N. Y Burcl 7 & vl SEC 
Proposers: E. P. Brown, Joseph Da P. S. Hosman, J. R 
Wimuuam, Mech. Engr., San Seconpers: C. K. Otis, J. H. Bryce Kornatum. E. J.. Student. Purdu 
cisco Naval Shipyard, San Fran Hanican. A. W.. Div. Mer. Americar avclte Talusite ‘th Deoneam 
Calif (Advancement) Pro- Blowe1 Corp Chicago I PROPOSE! F B Mor ' Ww 1 M tA Secaunrs 
rs: J. M. Huff, R. C. Lacombe* M. W. Bishop, H. E. Sproull. Secont M. E. Naftecer. C. M. Wa 
" < ‘Le ; > 4 Ss , - : . > y 
rg tt alias . ce phe - md . - me 8 Kozaker, J. W., Sales Engr., Jeff Kear 
H RED Air Conditioning Engr se Witte, fet Cane Pri 
G. C.. Student, A. & M. College Odeon Theatres f Canad Lt 


POSERS: S. A. Jennir M. McM. 1 


rexas, College Station, Tex. Pro- Toronto, Ont., Canada. Proposers Seconpers: H. S. Moor Jeff K 


rs: L. S. O'Bannon, C. V. Brown George Hatch, W. R. Blackhall. See . : 
)NDERS R. N. Hughes, H. J ONDERS: Ernest Fox, G. A. Playfai: - ae . 2s > es ! 
tencourt Herbert, E. L., Jr., Designer-Estimator om "Ch ay 1 ‘fue EF r | = 
an, W. D., Htg. and Vent. Eng: Sauer Co., Inc Columbu Ohi ?P 7 : Rott c Da “ 
ing Airplane Co., Seattle, Wash Proposrrs: J. D. Slemmons, Josep! RW Shi, EP Hh ie ¢ 
posers: D. O. Mead, S. D. Peterson Zellak. Sseconpers: J. A. Guy, H. R , = a 
)NDERS W B Pride = I Allonier. Krause, L. J., Market Supr., Re te! - 
onhaler Hertic, B. A., Grad. Assistant and Gr Div., Minneapolis-H neywell Re d 
Ke. E. R., Student, A. & M. College Student, University f Illir er, tor Ce Mine pol ‘Mint ; 
Texas, College Station, Tex. Pro- bana, Ill. Proposers: S. Konzo, R. J Wissn mgr cag hae Toten 6 
posers: L. S. O'Bannon, C. V. Brown Martin*. Seconpers: N. A. Buckik - LI _ ECONDERS: R. ( > 
Seconpers: R. N. Hughes, H. J A. N. Fleming : 
Bettencourt Herzoc, Artuur, Chief Engr. and Office - 
nk, K. C., Sales Engr., Calcasieu Mgr., Lezin-Notkin & Co. Seattl LAMING, W. E.. Chief Inspector. Cit o 
umber Co., Austin, Tex. Proposers Wash. Proposers: J. B. Notkin, L. L a Francisco, San Francis C 2 
D. F. Schuett, I. W. Wilke SECOND- Bysom SECONDERS R. H. Linige PrRoposERS: E) Roberts, F. L. Neme 
L. S. Pawkett, L. H. Hornor, Ji D. O. Mead sucousens: ©. B. Babcock, J. O 7 
Spotrswoop, Mechanical Super- am, 5. © ' Engr Hamel-Gaynot a — 
es . i . : sociates, New York, N. Y PROPOSERS LAMMONS, J. B., Own ). B. Las mo! > 
r, Estate of Will Horwitz, Houston C. B. Albright. J Se] h Meltze Sry Mfrs Rep: Memphi Fens " be 
ex. Proposers: A. F. Barnes., P. E ; ‘ : ; . : : - 
ition & - tien ©. @ onveRS: J. R. Duncan*, L. J. Wachs ancement PROPOSE! C. S. Fischer ‘ 
sent HIMELBLAU, Harry, Jr., Student, Illinoi N. C. Ledbetter. Seconper 4 W = 
; Institute of Technology, Chicago, II! Li R. W. Johi . 
anks, C. V., Engr.. ASHVE Research Bececemss: William Goodman. G. Lowes © BD. Sales FRY ? 
ratory, Cleveland, Ohio. Pro- Zintel. Seconners: M. W. Bishov. C a Mia Dk Snens , ? 
seErs: C A McKeeman R A M Burnam Jr Yuu & @ Dick Riaisiineiee . 
Sherman. Seconvers: Cyril Tasker Horrinc, J. G., Jr. Engr., F. J. Evar Frank Skinner, C. L. Flemins 
M. Humphreys Engineering Co., Houston, Tex. Pro LJUNGGREN, J. A.. Pre (ies Hi 
NNELL, W. F., Htg. Engr., Timken Si- posers: D. M. Mills, C. C. Qui Cin Cl pits I em © o 


Automatic Div., Jackson, Mich 
oposers: W. C. Harrower, E. H Horvatu. EvuGENt 


ngen*. Seconpers: A. B. Winchell*, Canada. Ltd.. 


Seconpers: W. D. Moody, W. J. Wa inated a Tt Maines Miecatetie 
Chief Engr., Sar 


Toronto. Ont.. Canada 


H. Hall Proposers: J. H. Fox. W. H. Evans — . ; otuae + ‘ — = 
oo R E Powers Ww J seid I S O’Ban ( v. I 7 
oates : 
AGHER, WILFRED, Partner, Steam \ How Ss ce mB Date 2 DB ae RS I N. H H 
lustrial Equipment Co., Montreal, Gritschke, Chicago, II] PROPOSERS as ’ 
‘ : Canada PROPOSERS A B E. R. Gritschke, J. W. Scharres. Sr . : . . . 
iden, W. W. Timmins. SeconpDERS onpers: J. C. Scott. H. G. Swart . ~ ms N. <-omntnnets : “ Er 
McDonald, Leo Garneau ie TW Clesstew of eseaieal _ - Bridge ~ L MI : 
KLER, R. J., Pres., Gloekler & Co Laboratory. Seeger Refrigerator C 7 oa ‘ - ' e shape — - nl I 
adelphia, Pa. Proposers: J. E St. Paul, Minn. Proposers: A. B , yr ~ ney R R Ne aeons 
tchison, L. E. Moody, S®cONDERS Algren, R. C Jordan SECONDERS . = : 
M. Church, R. H. Smiles E. F. Snvder. L. J. Krause McConn ACHIE, FRANCIS, Partner, St 
E. A., III, Sales Engr., Climate, & Ir custria Equipment Co., Montre 
Austin, Tex. Proposers: L. H Jackson, W. F., Chief Engr., American “ le., 4 , ida. Proposers: A. B 
rnor, Jr., T. N. Inglis, Jr. Seconp- Stove Co., Lorain Division, Lorain enna vere a . ae 
O. W. Schuchart, L. A. Ingle, J1 Ohio (Advancement PROPOSERS Ivan McDonald, F. A. Har 
weR, R. A.. Mech. Engr., Richard G. L. Tuve, D. L. Taze. Seconpers McCunt . Jack, Field En, McDonn«e 
Werner, Fort Worth, Tex. (Ad- W. M. Rowe, C. L. Grandstaff & Miller, Inc Li Angel Cc 
ement) PROPOSERS ce FF Proposers: Leo Hungerfo: Ww. I 
iner. A. B. Ulrich. Jr. SECONDERS KaHLe. W. H.. Student, Purdue Univer- Glee Seconpers: E. N. McDor 


Poythress, E. T. Gessell Sity, Lafayette Ind PROPOSERS J. W. Jame 
W. T. Miller, M. E. Naftzger. Seconp- McIntyre, D. J., Sales Engr., Can: 
member ers: F. B. Morse, C. M. Wade Siroct Co Lt Montre Q 
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Canada. Proposers: R. R. Noyes, G. E. 
Smith. Seconpers: J. P. Fitzsimons, 
W. G. Hole. 

McKee, H. G., Application and Sales 
Engr., The Powers Regulator Co., 
Houston, Tex. Proposers: J. H. 
Stephenson, C. C. Quin. SEcONDERs: 
D. M. Mills, R. E. Armstrong. 

McLeop, F. A. R., Plant Engr., Ogilvie 
Flour Mills Co., Ltd., Montreal, Que., 
Canada. Prorosers: Allen Hutchison, 
John Colford. Seconpers: F. A. 
Hamlet, Leo Garneau. 

Moore, C. E., Mgr., Air Conditioning & 
Refrigeration Dept., Strait Refrigera- 
tion Co., Baytown, Tex. PROPOSERS: 
A. T. Dickey, F. R. Young. SECONDERs: 
Frank Skinner, C. L. Fleming. 

Moore, S. D., Mech. Engr., Jos. W. 
Radotinsky, Arch., Kansas City, Kans 


Proposers: J. W. Radotinsky, J. H 
Hanlein. Seconpers: W. C. Jones, 
C. V. Werner. 

Moorneap, J. K., Jr. Mech. Engr., 


Moorhead Machinery & Boiler Co., 
Minneapolis, Minn. Proposers: W. N. 
Parks, W. R. Uhl. Seconvers: E. J. 
Uhl, M. E. Quigley. 

Morse, F. B., Instructor, School of Me- 

Engineering, Purdue Uni- 

Lafayette, Ind. (Advance- 
ment). Proposers: W. T. Miller, P. R. 
Jordan. Seconpers: I. W. Cotton, 
C. F. A. Locke. 

Mutcany, B. J., Mfrs. Sales Agent, Bell 
& Gossett Co., Minneapolis, Minn 
Proposers: C. T. Lawrence, L. C. 
Gross. Seconpers: William McNamara, 
H. D. Woolman. 


chanical 
versity, 


Engineering Drafts- 
man, Port of New York Authority, 
New York, N. Y. Proposers: T. F. 
Shelldrop, J. G. Skidmore. SEconp- 
ers: J. L. Weening*, J. L. Fabian’. 

Norkin, B. §., Jr. Engr., Lezin-Notkin 
& Co., Seattle, Wash. Proposers: D. 
O. Mead, H. F. Warren. S&cONDERs: 
S. D. Peterson, C. I. Vinsonhaler. 


NEWMAN, IRVING, 


O’Brien, J. F., Student Engr., Carrier 
Corp., New York, N. Y. Proposers: 
Albert Giannini, O. W. Armspach. 
Seconpers: M. Y. Huyett, R. H 
Leveridge. 

Over, W. F., Instructor and Student, 
University of Houston, Houston, Tex 
Proposers: A. A. Rasmussen, R. H. 
Crowe. Seconpers: I. A. Naman, C 
L. Fleming. 

O’DonneELL, R. R., Sales Engr., Farr Co., 
Chicago, Ill. Proposers: William 
Goodman, C. R. Kuglin. Srconpers: 
N. E. Bueter, A. G. Stout. 


Prant, C. A., Jr. Vice-Pres., XXth 
Century Furnace, Inc., Akron, Ohio. 
Proposers: T. F. Rockwell, H. E. 
Sproull. Seconpers: F. S. Griffin’, 
C. A. Pfahl*. 


"Non member 
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Repmonp, J. J., Directing Engr., Tech- 
nical Plant & Services Division, The 
British Coal Utilisation Research As- 
sociation, Leatherhead, Surrey, Eng- 
land. Proposers: J. P. Magos*, M. W. 
McRae. Seconpers: J. D. Pierce, C. E. 
Towner. 

Reynoips, G. W., Mech. Engr., Macon 
Kraft Co., Macon, Ga. Proposers: 
C. H. Pringle*, C. W. Ziegenbusch* 
Seconpers: J. F. Eberhart, J. R 
Fellows. 

Ripoie, E. M., Student, A. & M. College 
of Texas, College Station, Tex. Pro- 

L. S. O'Bannon, C. V. Brown 


POSERS: 
Seconpers: R. N. Hughes, H. J 
Bettencourt. 

Ropertson, S. F., Htg. & Vent. Engr., 
Anderson & Rowe, Inc., San Fran- 
cisco, Calif. (Advancement). Pro- 
posers: T. J. White, H. V. Hickman 


Seconpers: J.B.Smith, M. E. Harrison. 


Rosrnson, T. L., Mech. Engr., Carnahan 
& Thompson, Engrg. Consultants, 
Oklahoma City, Okla. Proposers: J 
H. Carnahan, H. S. Shafer. Seconp- 

K. L. Sain, D. R. Groth 


ERS: 
Ross, H. L., Air Conditioning Engr., 
Surface Combustion Corp., Toledo, 


Ohio. Proposers: W. A. Catlett, D. M 
Mills. Seconpers: D. S. Levinson, A 
H. Lumm, Jr. 


Rowan, R. B., Dist. Engr., General 
Electric Co., Portland, Ore. Pro- 
posers: J. P. McDermott, Dick 


Blankenship. Seconvers: K. H. Hanson, 
W. P. Ramsey. 


Rusiert, P. D., Student, Purdue Uni- 
versity, Lafayette, Ind. Proposers 
W. T. Miller, F. B. Morse. Seconpers 


M. E. Naftzger, C. M. Wade. 

Russo, J. N., Sales Engr., Hoyt Gerrish, 
Inc., Cambridge, Mass. Proposers: G. 
B. Gerrish, J. C. Patterson. Seconp- 
ers: L. L. Lewis, M. E. Mooney. 


Santos, P. J., Dir. Engrg. Dept., Gon- 
zalez & Bolivar, Caracas, Venezuela 
Proposers: Charles Andreas, J. W 
Booker. Seconpers: H. H. Koster, 
A. J. Dangoia* 

Scuu ze, K. P., Factory Repr., American 
Coolair Corp., Jacksonville, Fla. Pro- 
posers: L. V. Busenlener, E. O. 
Thoman. Seconpers: C. V. Bankston, 
W. H. Grant, Jr. 

SHIELDS, W. J., Student, A. & M. College 
of Texas, College Station, Tex. Pro- 

L. S. O'Bannon, C. V. Brown 

Hughes, H. J. 


POSERS: 
Seconpers: R. N. 
Bettencourt 

Supp, W. H., Mgr., Boston Commercial 
Controls Div., Minneapolis-Honeywell 


Regulator Co., Boston, Mass. (Ad- 
vancement). Proposers: R. T. Kern, 
D. W. Blair. Seconpers: Adolph 
Ehrenzeller, W. A. Williams. 

SmiTH, G. E., Field Engr., Canadian 
Sirocco Co., Ltd., Montreal, Que., 
Canada. (Advancement). Proposers: 

Heating, 


R. R. Noyes, Leo Garneau 
ERS: F. G. Phipps, W. G. H« 
Spaak, Ivo, Sales Mgr., Nordi 
R. A/B, Stockholm, Swecd 


posers: H. V. Wollrik, H. VW 
Seconpers: J. C. Barnes 
Schick. 


Spruncer, B. L., Student, Pu: 
versity, Lafayette, Ind. Pr 
F. B. Morse, M. E. Naftzge: 
ers: W. T. Miller, C. M. Wa 

StausiTz, A. J., Estimator, R. E 
& Co., Cincinnati, Ohio. Pr 
R. E. Kramig, Jr., F. W. Wils: 
onbDERS: D. J. Wood, R. W. S 

Sturr, R. E., Service & Installat 
Wisconsin Ice & Coal Co., Mi 


Wis. Proposers: E. A. Kna 
Hart*. Seconpers: K. A. Ls 
F. G. Weimer 


TaAytLor, Monte, Vice Pres., Jo; 
tane Gas Co., Joplin, Mo. P: 
H. D. Rainey, D. M. Allen. S: 
P. C. Leffel, C. V. Werner 


Ucricn, H. H., Chief Smoke Rx 
Engr., City of Omaha, Sa 
Commission, Omaha, Nebr 
ers: K. E. Martin, O. J. Smit 
ONDERS Verne Simmonds, 
Peterson 


VANCE, KimBatt, Mgr., Vance | 
Service, Salt Lake City, Utal 
Posers: E. J. Watts, J. L. A 
Seconpers: R. H. East, C. E. Fi 

VRADENBURG, W. C., Supervisor 
sign, DeWitt C. Griffin & As 
Spokane, Wash (Advanes 
Proposers: T. H. McClung 
Hanson. Seconpers: H. S. Js 
J. D. Kroeker 


Wuee er, W. E., Jr., Student, A 
College of Texas, College Stati 
Proposers: L. S. O'Bannon 
Brown. Seconpers: R. N. Hus 
J. Bettencourt. 

Wuirte, V. M., Owner, White B: 
Racine, Wis. Proposers: D. V 
Jr.. A. G. Dixon. Seconpers 
Desmond, Benjamin Spieth 

WInkLeE, A. S., Part Owner and 
Home Heating Co., Wenatche« 
Proposers: R. R. Atkinson, 
Farnes. Seconpers: R. W. Ma: 
R. Pindell. 

Wirt, M. K., Jr.. Mer., Air Condit 
Dept., Calcasieu Lumber Co., 4 
Tex. Proposers: D. F. Schuett 
Wiike. Seconpers: L. S. Paw 
H. Hornor, Jr 

Younc, S. W., Designer-Draftsn 
Bruce Morrison, Cons. Eng: 
land, Ore. Proposers: W. B. Mi 
Dick Blankenship. Seconpers 
Simpson, C. W. Brissenden 


ZaDIK, Micuaet, Engr., Estimato: 


ter & Co., Inc., New York, 
Proposers: J. B. Dietze, 
Giannini. Seconpers: P. B. G 


J. A. Courter*. 
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ATLANTA R. L. Beach Leo Sudderth, J: Livermore, R. H. Lock, C. O. Mackey, J. P. Stewart a 
we — Yorn - 7 _ = Jr EA rT Heat Flew Through Glass: R 4. Miller, Che 1 B , 
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NNECTICUT S. R. Osborne Winiield Reeder Ww C. Randa C : Richard n, \ i s nde H 'B. Vir cet t : . 
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toen GATE N. H. Peterson K. F Baldwin, Jr Heat Pump: R. C. Jordan, Chairman: E. R. Ambrose. R. D. Blu = 
NOIS Cc. M. Burnam, Jr J.S Kearney C. F. Boester. C. W. Brow W. F. Friend, M. C. Gia J. D 2 
NDIANA I. W. Cotton P.R Jordan Kroeker, E. P. Palmatier, S. S. Sanford @ 
WA D. C. Murphy 4 7 oe Heating Load: T. F. Rockwell, Chairman: R. A. Biggs. A. I. Brow 7 
Kansas Crry K. M. Stevens W. E. Howarth R. C. Cro R.S.D W. S. Harris. J. M. Hart L. G. Mille 
MANITOBA D. F. Michie J. R. Ste phenso! S. I. Rottmayer, M. W. Shears. G. H. Tuttk 
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MINNESOTA O. L. Lilja D. B. Anderson : 
IONTREAL Leo Garneau Ss. W. Salter Member r Cs mittee Re 
NEBRASKA .. - Ferguson K E Martin 
‘ew YORK A. A. Bearman H. S. Johnson 
Nort CAROLINA DeParx Stimson M. F. DuChateau 
Norra TEXAS G. A. Linskie Herman Blum 
NORTHEASTERN OKLA W. R. Le F. M. Thomas . . 
NorTHERN OHIO R. L il D. E. Mannen Midwest Power Conference 
KLAHOMA Earle W. Gray R. E. Swan 
NTARIO A. J. Strain William Philip Many Society members will participate in the Mid- 
feats NORTHWES1 L L — 5 D. Sours west Power Conference to be held April 18-20, at the 
HILADELPHIA E. K. Wagner C. F. Dietz Sherman Hotel, Chicago 
PITTSBURGH B. B. Reilly Cc. H. Schneider canal 7 . ae , Ac . ahs 
Rocky Mountain E. J. McEahern Fred Janssen Among the pe aker will be ASHVE _me mbet 
St. Lovrs G. W. F. Myers R. M. Hood Prof L. G. Mille: Michigan State College East 
SHREVEPORT A. H. Otto + _—— Lansing, Mich.; Prof. G. L. Tuve, Case Institute of 
SOUTH TEx ger 4 4 adew le on *} , . . . . 
¢ melon ll on : z gernges 1 Bl a Technology, Cleveland: S. R. Lewis, Chicago: William 
- ies we S - . . . . ‘1 
SouTHwWest TEXAS I. W. Wilke F. C. Benham, Jr Goodman, Chicago; and C. M. Burnam, Jr., Chicag 
aes ~ 1! ‘ . . 
catia ~ = Pues ayy Sponsor of the Conference is the Illinois Institute of 
WasHINeTON, D. C A. S. Gates, Jr P R Achenbach Technology, with the cooperation of nine other colleges 
Westenn MICHIGAN C. H. Pesterfield T. D. Stafford and universities and several professional organizations 
—_L voum Soe Terme rf Z ne including the Illinois Chapter of the Society 
sa During the sessions on power production, transmis- 
pter Relations: Carl F. Boester, Chairman; C. Z. Adams, H. E ’ . , 
Adams, C. S. Koehier, J. Donald Kroeker, T. D. Stafford, D. A. Stott sion and consumption, such subjects as steam gener- 
mstitution and By-Laws: S. H. Downs, Chairman; J. W. James ators, atomic power, room air distribution, and th 
H. E. Sproull ji heat pump will be discussed 
Federal Liaison: T. H. Urdahl, Chairman: E. R Queer, B. M. Woods 
L. E. Seeley, W. A. Danielson, L. N. Hunter 
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SECTION 








CHAPTERS 
AND STUDENT BRANCHES 


(41 Chapters—3 Student Branches) 





Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First 
Friday. President, Leo Sudderth, Jr., 810 Bona Allen Bldg., Atlanta 3. 
Secretary, F. A. Player, 313 Techwood Dr., N. W., Atlanta. 


Central New York: Organized 1944. Headquarters, Syracuse, N. Y. 
President, D. L. Mills, 1407 N. Madison St., me. Secretary, J. H. 
Carpenter, 3515 Midland Ave., Syracuse 7. 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, W. M. Myler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H. G. Hays, 851 W. rd Ave., Columbus 8. 


Cincinnati: Organized 1932. Headqyarters, Cincinnati, Ohio. Meets 
First Tu y. sident, M. E. Mathewson, 1211 Enquirer Bldg.. 
Cincinnati 2. Secretary, E. W. McNamee, 1729 John St., Cincinnati 14. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
Meets, Third Thursday. President, E. C. Marsden, 44 Hicks St., Hart- 
ford. Secretary, T. L. Arnold, 26 Francis Ave., Hartford. 


_ 
Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. President, L. V. Busenlener, 2927 Jackson Ave., New 


Orleans 13. Secretary, Ralph Elizardi, 31444 St. Charles Ave., New 
Orleans 12. 


Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
Meets, First Thursday. President H. V. Hickman, 1129 Folsom St., 
+ a oe 1. Secretary, R. C. Cushing, 1136 Howard St., San 

rancisco 3. 


Illinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, Second 
Monday. President, C. M. Burnam, Jr., 6 N. Michigan Ave., Chicago 2. 
Secretary, G. W. Bornquist, 629 W. Washington Blvd., Chicago 6. 


Indiana: Organized, 1943. Headquarters, Indianapolis, Ind. Meets, 
Fourth Friday. President, P. R. Jordan, 311 E. South St., Indianapolis 4. 
Secretary, C. F. A. Locke, 111 E. 34th St., Indianapolis 5. 


Iowan: Organized 1940. Headquarters, Des Moines, Ia. Meets, Sec- 
ond Tuesday. President, D. C. Murphy, 840 Fifth Ave., Des Moines 14. 
Secretary, R. S. Stover, Kresge Bldg., Marshalltown. 


o 
Kansas City: 


Meets First Monday. 
City 8. Secretary, 


Organized, 1917. Beaderay ers, Kansas mg 2 Mo 
President, H. E. Gould, 1924 Oak Rd., Kansas 
. M. Stevens, 1510 Main St., Kansas City. 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada. 


Meets, Third Thursday. President, J. R. Stephenson, Notre Dame 
a Secretary, D. F. Michie, 838 Notre Dame Ave., 
nnipeg. 


Massachusetts: Organized, 1912. Headquarters, Boston, Mass. 
Meets, Third Tuesday. sident, R. T. Kern, 51 Claflin St., Leominster. 
Secretary, D. W. Blair, 87 Withington Rd., Newtonville. 


Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Meets, 
Third Monday. President, E. E. Scott, 918 Dermon Bldg., Memphis 3 
Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 


Michigan: Organized, 1916. Headquarters, Detroit, Mich. Meets, 
First Monday after 10th of month. President, E. F. Hyde, 708 Oakland 
Ave., Birmingham. Secretary, J. H. Spurgeon, 5050 Joy Rd., Detroit 4. 


Minnesota: Organized, 1918. 4. ~~ Minneapolis, Minn. 
Meets, First Monday. President, O. L. Lilja, 5000 16th Ave., S., Min- 
neapolis 7. Secretary, E. F. Snyder, Jr.. 4324 Zenith Ave., N., 
Minneapolis 12. 


Montreal: Organized. 1936. Headquarters, Montreal, Que., Canada. 
Meets, Third Monday. President, S. W. Salter, 3410 Trenholme Ave., 
Montreal. Secretary, J. G. Chenevert, 1010 St. Catherine St. W., 


Montreal. 
eo 


Nebraska: Organized, 1940. Headquarters, Omaha, Neb. Meets, 
nd Tuesday. sident, K. R. Magarrell, 127 So. Main St., Council 
Bluffs, Ia. Secretary, F. E. Prawl, 2820 Harney St., Omaha 2. 


New York: Organized, 1911. Headquarters, New York, N. Y. 
M Third Monday. President, A. A. Bearman, 444 West 56th St., 
New York 19. Secre , Carl H. Flink, Room 3000, 51 Madison Ave., 
New York 10. 

Organized, 1939. Headquarters, Durham, N. C. 
DeParx Stimson, 121 Idlewilde Dr., 
B. Crosland, Jr., 1001 S. Marshall St., 


North Carolina: 
Meets, Quarterly. President, 
Winston-Salem. Secretary, R. 
Winston-Salem. 

North Texas: Organized 1938. Headquarters, Dallas, Tex. Meets, 
Third Monday. President, G. A. Linskie, Buckner Blvd., Dallas 10. 
Secretary, A. B. Ullrich, Jr., 715 Lipscomb St., Dallas 14. 


Northeastern Oklahoma: Organized, 1948. Headquarters, Tulsa, 
kla. President, W. R. Lee, 303 Beacon Bldg., Tulsa 3. Secretary, R. F. 
Shoemaker, 1136 So. Peoria, Tulsa. 
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Northern Ohio: Organized, 1916. Headquarters, Clevela: 
Meets, Second Monday. President, W. R. Moore, 5005 Euc!i Ay. 
—ayenans. Secretary, John Richmond, 10210 Woodland Ave eve 
and 4. 


Oklahoma: Organized, 1935. Headquarters, Oklahoma Cit) 0, 
Meets, Second Monday. President, J. H. Spaan, Jr., 1303 N Ky 
ay, City 6. Secretary, J. R. Patten, 627 N.W. Second S Vk 

oma 2 


Ontario: Organized, 1922. Headquarters, Toronto, Ont., 
Meets, First Monday. President, E. G. Spall, 73 Simcoe St., T 
Secretary, H. R. Roth, 57 Bloor St., W., Toronto, Ont. 


Oregon: Organized, 1939. Headquarters, Portland, Ore 
Thursday after First Tuesday. President, J. P. McDermott, 308 
Bidg., Portland 4. Secretary, K. H. Hanson, 6317 S.E. 40th St. | 


Pacific Northwest: Organized, 1928. Headquarters, Seattle w 
Meets, Second Tuesday. President, L. L. Bysom, 1214 Eighth s 
Bremerton. Secretary, D. O. Mead, 816 Arctic Bldg., Seattle 4 


Philadelphia: Organized, 1916 Headquarters, Philade!p! P 
Meets, Second Th ay. President, J. O. Kirkbride, Fourth & Locy 
Ze. Temaeeyate 6. Secretary, M. E. Barnard, 12 S. 12th St.. Phils. 

elphia 7. 


Pittsburgh: Organized, 1919. Headquarters, Pittsburgh, Pa. Mee 
Second Monday. President, H. E. Park, 201 E. Carson St., Pittsburg 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsbureh » 


Organized, 1944. Headquarters, Denve« 
ident, Fred Janssen, 1123 W. Third Ave 
. Allen, 4467 King St., Denver 11. 


St. Louis: Organized, 1918. Headquarters, St. Louis, Mo. Me 
First Tuesday. President, B. L. Evans, 571 Stratford Ave... Univers: 
City. Secretary, C. H. Burnap, 1635 Syndicate Trust Bidg., St. Louis | 


Shreveport: Organized 1948. Headquarters, Shreveport, I 
Third Thursday. President, A. H. Otto, 1020 Market St., S! 
Secretary, S. W. Beaty, P. O. Box 1734, Shreveport 


South Texas: Organized, 1938. Headquarters, Houston, | 
Meets, Third Friday. President, C. C. uin, 809 Stuart Ave 
Houston 6. Secretary, R. J. Salinger, 4510 Dewberry Lane, Houston ‘ 


Southern California: Organized, 1930. Headquarters, Los Ange: 
Calif. Meets, Third Wednesday. President, R. S. Farr, 2615 Southwes 
Dr., Los Angeles. Secretary, L. J. Helms, 633 S. Berendo St. | 
Angeles 5 


Southwest Texas: 
Tex. Meets, Second Tuesday. 
National Bldg., San Antonio 
Ave., Austin 


Rocky Mountain: 
Meets, First bene many 
Denver 9. Secretary, F. C 


Organized, 1946. Headquarters, San Antor 
President, G. R. Rhine, 1208 
Secretary, I. W. Wilke, 422 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utal 
First Wednesday. President, E. J. Watts, 2485 Douglas St., Salt Lak 
City 5. Secretary, R. H. East, 326 E. First So., Salt Lake City 


Organized, 1946. Headquarters, Norfolk, Va. P 


Virginia: 
Secretary, D. E. ! 


J. E. White, 7607 Gloucester Ave., Norfolk 5. 
P. O. Box 674, Newport News 

Washington, D. C.: Organized, 1935. Headquarters, Washing 
D. C. Meets, Second Wednesday. President, A. S. Gates, Jr., 621 \ 
Jackson St., Arlington, Va. Secretary, J. G. Muirheid, 2013 Ne 
Hampshire Ave., N. W., Washington 9. 

Western Michigan: O zed, 1931. Headquarters, Grand Rapic: 
Mich. Meets, Second M - President, H. W. Wolters, 820 Staples 
Ave., N.W., Kalamazoo 54. retary, H. R. Limbacher, 760 E. Vir 
St., Kalamazoo. 

Western New York: Organized, 1919. Headquarters, Buff 
Meets, Second Monday. President, Edwin Woolcock, 2217 15th S: 
eee ale, N. Y. Secretary, T. F. Killeen, 374 Delaware Av 

o 2. 


Wisconsin: Organized, 1922. Headquarters, Milwaukee, Wis. Mee 
Third Monday. President, W. A. Ouweneel, 514 E. Ogden Ave. M 
waukee 2. Secretary, H. F. Brinen, 2226 Kinzie Ave., Racine 


Student Branches 


North Carolina State College: O zed 1948. Headquarters 

N.C. President, J. G. Marshall. North Carolina State Colles 

. Basil Greene, Apt. D-2, Grosvenor Garden Apts., Rae's” 

Purdue University: Organized 1948. Headquarters, W. Lafaye' 

Ind. Chairman, M. E. Naftzger, FPHA 228-2, State St.. W. I ette 
Secretary, C. M. Wade, The Maples Trailer Camp, Lafayette. 


Texas A. & M. College: Organized. 1946. Headquarters, \0''¢#* 
Station, Tex. Meets, Third Thursday. President, C. V. Brow! ec! 

. Dept., Texas A. & M. College, College Station. Secretar , 
Hughes, Box 914, College Station. 
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fUIPMENT DEVELOPMENTS 


ir convenience tn obtaining more information about 


this equipment, see coupon on this page. Add the 
oducts and companies listed here to your Directory 
¢, which you received in your January 1949 Heating 
D & Air Conditioning and thus keep your records of 


of supply up to date throughout the year. Singl 
indicates equipment not listed in Directory Section 


asterisk equipment and manufacturer not liste 


Conditioner Handles 
Six Separate Zones 


No. 4005-—-The “Multipl 
Zone Climate Changer” is 
blow-through type of condi- 
tioning unit designed by Ths 
Trane ca. La Crosse Wis 
to handle up to six zones 


or a minimum of one zone of 





a small or medium sized 

building or different floors of the same building 
According to the company, it 1s ideal for installations 
ere one or more zones require little cooling or perhaps 
even heating, and the balance of the zones require maxi- 


um cooling. The unit contains a cooling coil, heating 


fans, filters, humidifiers, dampers, and a plenum 
space which is partitioned into the number of zones 
suired. Each space of the plenum is provided with two 


sets of dampers interconnected and controlled fron 


pe! operated moto! One of the dampe s admits 
alr, the other Cool d a Ar v mixture of 
he admitted into each separate one without affectir ine 
tir or cooling in other zones 


Unit Ventilator Designed 
for Classroom Use 


N 1006 Offered ! hou hasi SIZES th series yt) 
Syncretizer’ is a classroon init ventilator designed 
pendent and either semi-recessed, nonrecessed 
low intake nstallatior The manufacture! s Joh 


Nesbitt, Inc., State Rd. and Rhawn St., Philad Iph a 36 





Standard air ratings of the units are from 500 to 1200 
In each of the models, three heating elements of 

‘nt capacity are available for use with steam or hot 

The copper tube-aluminum fin elements are 

ped with dual steam distributing tubes. The motor 

in assembly consists of a variable speed, double 
extended shaft motor with aluminum fans of forward 


| design mounted directly on the motor shafts. A 
blade roll type damper is used to control the pro- 


ns of outdoor and room ai! 
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As shown here, the unit is available as a “package” with 
atching abinets of either the open ol! closed type (and 


when desired) 


Limits Flow of 
Cooling Water 


No. 4007—A new selli ope rated, rigid sten type tempe! 


ature regulator fo Limmitiz he flow ol ooling wate 


1 


: 
rough engine ana compressol!l jackets nyaraulic presses 


‘ 


t} 


Vapol degreasers condensers. etc. so as to maintain cor 
Stant temperature has been devs loped by Sarco Co., Ink 
Empire State Bldg.. New York 1 

Warm water flows over the bulb which rigidly at 
tached to a valve in the cold wate: supply t 
being piped to the bulb location. Noteworthy feature: 
are said to include the use of a closely balanced, doubl 
seated valve designed for accurate control without stick 


ng and chattering and a separable socket so that the 


egulator may be removed fo! inspectior \A thout inte! 
ipting operation 
Units are availabl mn sizes tron s to lle in ior wate 
pressures to 150 ps! 


Packaged Conditioner Features 
Six Row Coil, Bypass Damper 


No. 4008*—The new ; onditior 
init deve loped by Brunner! Mi Cc 
Utica, N. Y., has a six row cool 





} bypass dampe} ana Saia to remove 
. > ' ’ . 
61.000 Btu pe hr with a ratik f latent 
tO tota neat el \ t 38.7 percent 
' , “mr 
whe yperating under star ASRE 
tir oe condit ms 
1 
(othe features ire a t 1¢ 
tne IS¢ f standard size air filters, a 
, , 
low speed, open type yndensing unit 
a vate! cooled condense! and sub- 
Ole ana Single wher iow speed pbiower designed 
if Vi L800 TT A lf neating coll pl nal na 
) ne c i m tne The riinne ( mpartment ‘ Ist t 
, : 
remove heat trom the motor and compresso} 


FOR YOUR CONVENTENCE 


Heating, Piping & Air Conditioning [4-49] 
6 N. Michigan Ave., Chicago 2, TH. 


Please ask the manufacturers to send me more information 
about the equipment mentioned ander the following reference 
numbers in Equipment Developments and Recent Trade Literature 


(Circle each number in which you ere interested) 


1005 1006 4007 14008 1009 4010 4011 4012 4013 4014 
4015 4016 4017 4018 4019 4020 4021 4022 4°23 4024 
1025 4026 4027 14028 

7188 7189 7190 TI9l 7192 7193 7194 7195 7196 7197 
7198 7199 7200 7201 7202 7203 7204 7205 7206 7207 
7208 7 7210 7211 7212 7213 7214 7215 7216 7217 
7218 7219 7220 7221 7222 7223 7224 7225 7226 
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Refinery engineering and construction 
by Arthur G. McKee & Company, 
Cleveland, Ohio. Pipe line engineering 
and construction by J. F. Pritchard & 
Company, Kansas City, Missouri. 


The adaptability of Ric-wil Insulated Piping Systems 
to any type of piping requirement is ably demonstrated 
by this refinery installation. It consists of ten separate 
runs of prefabricated pipe units employing a wide variety 
of pipe sizes and pipe arrangements for distribution of 


steam and viscous fluids at various temperatures. 


The temperatures required for the distribution of the 
various viscous fluids are efficiently maintained in Ric-wil 
Uniline Insulated Pipe Units. In this type of construction, 
pipes carrying oil, asphalt, etc., are nested with a steam 
tracer inside an insulation liner which insulates them from 


the exterior but not from each other. 


At Ohio Oil, many different viscous fluids are carried in 


Oil Refinery Meets Diversified 
Piping Needs with HIc-wil 














Standard 21 foot long Ric-wil Units 
require only shallow, narrow trenches, 
even under railroad tracks. 


t” and 6” pipes at temperatures ranging from 
100° F. Steam for tracer lines and processing is dist 


in pipes of from 1” to 6” diameter at 150 psi 


Pipes and insulation are housed in helically cor 
16 gauge galvanized ingot iron Hel-coR conduit 

from 8” to 21” in diameter. The inherent flexibi 
strength of this conduit permits underground inst 
with only 3’-5’ cover. even under heaviest grout 

Overhead installations require a minimum of scaffold 
supporting structures. Units may be connected or 

before being lowered into trench or erected for o 
suspension. Entire piping systems are delivered co: 
prefabricated with all accessories—elbows, tees, anc! 


yansion loops, etc.—ready for speedy, low cost installat 
I | I 


Hel-coR, 





Ric-wiL manufactures three basic types of Prefabricated Insulated Piping Systems 
Foilclad and Cast Iron Pipe Units. Pipe, insulation, and protective covering are factory-tailored to 
individual specifications to meet any condition or requirement for outside piping distribution. For 
full information. write: The Ric-wiL Company, Department 2-D. 


des riptive literature . 


INSULATED PIPING SYSTEMS 
THE Ric-wiL COMPANY + CLEVELAND, OHIO Lid 


civries 
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Direct Fired Unit Heater 
Avoilable in Smaller Size 
a No. 4009-—-The model 300 direct 
‘3 if fired “Thermobloc” unit heater is 
: now available from Thermoblox 
Div., Prat-Daniel Corp., East Port 
Chester, Conn. 


Characteristics are said to be 





identical to those of the first model 
550 unit (550,000 Btu per hr out- 
put) except that the new heate: 
delivers 300,000 Btu per hr, is 7 ft 
high, is 30 in. in diameter, and 
weighs 800 Ib According to the 


nanufacturer, the small diameter ot 


this packaged unit permits installation in limited areas 


Mit may also be used for circulating relatively cool ; 
i from the floor level to the working level, for dry Ing, and 
for supplying temporary heat on construction jobs 

* Thermal efficiency is said to be from 82 to 86 percent 


Swith No. 3 fuel oil or gas. Oil consumption is 242 gph 







| Fuel Change-Over Feature 
in Packaged Steam Generators 


2 No. 4010—Changing from gas to oil, or vice-versa, can 

now be accomplished with the new automatic combina- 

tion unit steam generators offered by Preferred Utilities 
Mig Corp., 1860 Broadway New York 23 

The change-over from oil to gas, in units employing a 

vontal rotary oil burner, is accomplished by swinging 

oil burner open and inserting the primary gas burne1 


+} 


normal oil burning firing port. This operation is 


require only a few minutes 

The primary burner is adjusted to handle 25 to 30 per- 
f the total maximum heat input and is supplemented 
a main gas burner in the form of an annular ring 

is always in place inside the furnace extension 
The company has also developed a combination gas and 
t for the sizes from 20 to 70 hp which normally use 
essure atomizing type oil burner rather than the 
contal rotary type, the latter being used for units up 


900 hp 


Develops Induced Draft Cooling 
Tower for Packaged Conditioners 


No. 4011 The model 
T101 induced draft cooling 
tower is particularly rec- 
ommended by Airtemp Di, 
Chrysler Corp., 1600 Web- 
ster St.. Dayton 1, for use 
with its packaged air condi- 
tioners 

Rated at 75,000 Btu pe: 
hr, it is designed for use 
with the company’s 5 hp 
conditioner but is said to be 
adaptable for use with the 
3 hp unit. The pump is 





rated at 15 gpm (38 psi dis- 
large presure) and two centrifugal fans are used. The 
vater tank and base are constructed of welded 11 ga steel 
and th tank is coated on the inside with black asphalt 
A float valve controls the supply of make-up water and a 
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CONnNC* rt provided lor Wasting a peciik 
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Thermostatic Expansion Valve 
Has Multi-Outlet Distributor 


No. 4012—Any numb 
outlets up to 12 can be fi 
simultaneously from the 
model 216 thermostatic « 
pansion valve developed by 


Automatic Products Co 





kee 10 
De scribed as ; ( npac 
package init t teatures 
multi-outlet distributo: designed to provide accurate 
iniform feeding of refrigerant to the coil. The distribut: 
s available in the straight or mushroom type and can be 
hooked to the valve afte t is connected to the co 


According to the manufacturer, the liquid charged valve 


can be mounted in any position o1 ambient ten perature 
with no effect on bulb accuracy. It is equipped wit} 
extra diaphragm unit to limit suction pressure to a 55 1 
setting This diaphrag m counteracts the main d ap! 

w he I Ssuct Ol press itt pecomes CXCEeSS ‘ The ‘a tt 
et t stand d superne Dut Nas a ‘ stable ‘ 
Capacities are 3.6 7 and 1] tons with multi-outilet 


tributor >. 6.5 and 10 tons 


Designs Register to Blanket 
Outside Wall with Warm Air 


No. 4013 General Electric C 
Schenec tady 5. N. Y S marketing 


a new warm all egister [to I 
stallation above the Daseboara 
outside Wallis It cit pned 
blanket the outer w Wit! 
all 

Developed for use with 4 


round ducts 





like pattern in front of the 
vet several inches va I Line 
Wali no all movement Cal my 
ot detected according lo the 
pany. The chief purpose in warming the wall is said t 


be to pro\ ide the sensation of radiant heat 


Approximate ly 30 percent less air is circulated 
‘Air-Wall” heating system as compared to customa) 
warm air systems as the air is supplied at somewhat 
higher temperatures and is mixed with room air as it 
leaves the registers. Use it these registers togethe r wit! 
the 4 in. round ducts, is said to reduce installation cost 


by as much as 50 percent 


Thermostatic Steam Trap 
Has Stainless Bellows 

No. 4014—A stainless steel bellows, fo: pressure to 300 
psi and for corrosive condensate, is a feature of the new 
line of thermostatic steam traps offered by Sarco Co., In« 
350 Fifth Ave., New York 1 

Condensate and air venting capacity, says the com- 
pany, are practically doubled through a new design which 
permits units to reach rated capacities with only a 10 deg 


drop from steam temperature 


2450 N. 32nd St., Milwau- 
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You can get 


DIRECTED 
INDEPENDENT 


qt v 


at any angle with | 


| 


Ld 


260. Vv. 5. PAT. OFFICE 


AIR CONDITIONING 


REGISTERS 





321-A HMV Rear View Showing “HMV" Valves 


Every grille bar adjustable 
individually — before or after 
installation 


eet ee bet 


| ee hae wes ee ee oe 6 ed, SSteev evens ons ecenec eevee 3 
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321-A HMV Tandem 


Any direction of air low—right, left, up, down 
and any combination—is easily obtained with 
“Fabrikated” Style No. 321-A HMYV air condi- 
tioning registers, for residence or commercial in- 
stallations, on sidewalls or ceiling. The face bars 
are adjustable to right or left; valves on the back are 
adjustable to direct the air flow up or down; valves 
may also be fully closed, and are connected to 
open or close in unison. 

The angles of deflection and the com- 
binations to be had are practically 
unlimited. Adjustments for directed 
air flow may be made before or after 
installation. Grille bars are held firmly 
in place and will not vibrate or rattle. 











“Fabrikated” registers are available 
in sizes from 8 x 4” to 48 x 24”, 
including tandem style. Special sizes 
can be made without special die 
set-up charges. 


Write for Catalog No. 48. 


Always Leading — Always Progressing 


THE INDEPENDENT 





\S REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 
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Provides Continuous Hot Water | 
Circulation in Heating Systems 

No. 4015—Consisting essentially of a control u 
a three-way mixing control valve, the type CF-2 tins 
control offered by Warren Webster & Co., Camden N } | 
is designed to provide continuous circulation in h: 
heating systems. 
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The control unit incorporates an outside ‘ther: 


bulb and another bulb in the hot water supply n 
controls the mixing valve so as to maintain water t 
atures in accordance with variations in outside t 
atures. In addition, a switch on the unit may be 
automatic control, to shut off all heat, or to turn 
heat for rapid heating up. Optional equipment 

a single room thermostat, a time switch, and a 
or day-night thermostat. 

The control is designed to maintain a straightlin 
tionship between outdoor and hot water temperatu 
and the range of water temperatures may be adjust 
individual job requirements. 


Compactness Features 
Diaphragm Gas Valve 


No. 4016—White-Rodgers 
Electric Co., 1209 Cass Ave., 
St. Louis, Mo., is offering a 
new diaphragm 
gas valve which is identical 
with 
solenoid 


compact, 


in length dimension 
the company’s 
valve. This is said to make 
it ideal for replacement and 
for equipment manufactur- 


ers to change over in pro- 





duction without delay or 
changing assembly parts. 
Because of its compact 


size, it is recommended for 

various applications such as unit heaters, boilers 
furnaces, etc. Manual operation with automatic re« 
upon resumption of electric service is an optional f 
Furnished in % and %% in. sizes, the valve may be u 
natural, manufactured, or mixed gas. It is also av 
on special order, for liquefied petroleum gas. 


1040 
Lye 
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3000 






JmM- 3000 BRICK 







J M-28 BRICK 


JM-26 BRICK OR FIREBLOK 
SIL-O-CEL SUPER BRICK 
J-M LW. FIRECRETE © 
J M-23 BRICK OR FIREBLOK 
JM-20 BRICK OR FIREBLOK 

J M- 1620 BRICK OR FIREBLOK 
SiL-O-CEL C-22 BRICK 
INSULATING FILLS 
SUPEREX ©.© 
INSULATING CEMENTS 
Sit-O-CEL 

C-3 CONCRETE 
Sit-O-CEL 
NATURAL BRICK 


































Now, you Can see ata glance the recom- 
mended insulation for every temperature 
range, from minus 400F to plus 3000F. 










® ®& 


y _—e ©.¢ 


Hl 


It’s all on this convenient Johns- M anv ille 
Thermal Insulation Chart (111%4” x 18”) 
available for hanging in your office or on 
your plant wall. 






















SUPER 
-—% FELT 
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Each insulation in this group of Johns- 


jae 









r— MARINITE € 
| 














G — aseesto- Manville products is tailor-made to do a 
erry specific type of job best. And, as part of the 
| ©©0@ Johns- Manville Insulation Service, special- ‘4 








ists are available to help you with present 
insulation problems... or with those con- 
nected with future plans. 
















By having these men select and apply 
Johns-Manville insulations, you will be deal- 
ing with men who have grown up in the 
business. You'll find that it will pay, in the 
long run, to have these experts help you... be- 
cause they have to their credit more man-hours 
of insulation application experience than all 
other similar types of organizations combined 
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@.©© ASBESTOCEL 
©@.@ ZEROLITE 


© PRE-SHRUNK woot. FELT 
HAIR FELT 

60.8 ROCK CORK 

© ANTI- SWEAT 


= BACK UP AND EX 
DSHEETS GP INSULATING C 












For your copy of this chart, just fill in and 
mail the coupon below. 







ZA BACK UP 


(@CASTABLE REFRACTORY (C PIPE INSULATION (E 
@® BLOCKS INSULATING FILLS D)GLAMKETS @iaceine 









Johns-Manville 
Box 290 

New York 16, N. Y. 

Please send me copy of Johns-Manville Insu- 
lation Chart IN-6D. 
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Type 150 Suspended Unit Heater Control of Motors, Valves 
’ 


60,000, 90,000, 120,000, and be 
150,000 Btu input capocities; for Among Photoelectric Cell Uses 
Natural, Manufactured, Butane-air, 
P - ‘ 
and LP-Gas No. 4017—The type 20DJ1 


photoelectric control has 
been developed by Photo- 
switch, Inc., 77 Broadway, 
Cambridge 42, Mass., for 
| general industrial and ma- 
| chinery applications. It is 
| said to provide automatic 
| 





control for hundreds _ of 

specialized processes and to be particularly suited to 

range signal systems, motor and valve control, mach 

safeguards, stop motion control, and safety alarms 
The phototube, which is located where operatio: 


; 


to be controlled, is available either integral wit} 





housing or in a small separate housing as shown he 


tamperproof sensitivity adjustment is said to permit 
tive operation over varying distances between the p! 
tube and light source and under all conditions of an 
light. 








Adds New Model to Line of 


e 
Mueller Climatr ol Water Cooling Towers 
Gas-fired Suspended No. 4018 ~An “Aquatow- 


er” in the 7 ton bracket 


. 
Unit Heater has been added to the line 
of water cooling towers 


... to meet a huge demand or... by Maries Co. Inc. 
and bring extra sales to you Kansas City 15, Kans. 


Like the other seven mod- 


There is a constant demand for an attractive, compact, els, the new unit is said to 
efficient, direct-fired gas unit heater — for use in stores, feature compactness, quiet 
shops, theaters, garages, etc. And the new Mueller Cli- operation indoors or out, 
matrol meets that demand. Its special features give you ae 
- . ; ‘ all-steel construction, grease 

an advantage over competition that will bring an extra 
packed ball bearings, and 


volume of profitable sales to you. Here they are: ; 
r . nail-less removable red- 


All-welded steel heat exchanger: Horizontal tubular design with ood filling 
high ap el ian ; - wood filling. 
ugh crown sheet; no impingement of flame. Completely clean- 
able from top or bottom without lowering unit. 





All models are carried in 


Compact design — extra head room: Only 31” high, including stock. 
diverter and flue vent, on 60,000 and 90,000 Bru sizes. Larger 
sizes are only 351/.” high. Horizontal flue outlet on diverter " 
pacha ctine Cis tenn bs Gdtied Sina A-C Magnetic Starters 
erated flame burner: Cast iron with drilled ports. Single-open- . 
a ae Intended for General, Special Use 


ing shutter prevents clogging. Burner size increases proportion- 
ately with size of heat exchanger for uniform heat distribution. 
; No. 4019—Ward Leonarc 
Quiet, high-delivery blower: Discharge may be directed to suit . ; : = 5 

Electric Co., Mount Vernon, 


installation by repositioning the adjustable louvers to blow hori- 





zontally or vertically. N. Y., has designed Bulletin 
This addition to the Mueller Climatrol gas-fired line 4113 size 3 a-c magnetic 
is shipped complete, pre-wired, ready for quick, easy in- starters for use in general 
stallation. and special purpose appli- 
It's a new sales-maker for you, Get behind it and cations where across-the- 
you're sure to increase your sales volume and profits. line, nonreversing starting 
bre for ggg ]. ee eae Co., 2022 W. of polyphase squirrel cage 
4 - 4 9 sConsin. . . . 
NE Lee See eee = induction motors and single 


phase motors is permissible. 


‘Tatiok ‘ei el These solenoid operated 


“4 starters are available with 
. A ? npn erste Val VA *n type construction for built-in or specialized 
- Bel |e We open type cons : 
” trols, or with NEMA type I general purpose enclosu 

They can be controlled by separate pilot devices 0! 
be supplied with local control pushbuttons or swit 

Some of the outstanding features are said to inc! 
high are interruption capacity, compact unit construct 


y ror comy 9 | reliable thermal overload protection, long operating 
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The Master Reference 
Book of the Industry 


Price $7.50 
Blue Cloth Binding 6x9 Inches 


TYPICAL SECTIONS 


AIR CONTAMINANTS 
AIR DISTRIBUTION 
AIR DUCT DESIGN 


CODES 


COOLING LOAD 


DRYING SYSTEMS 
FLUID FLOW 
OWNING AND OPERATING COSTS 


PHYSIOLOGICAL REACTIONS | 
REFRIGERATION 
{ERMODYNAMICS 


ARM AIR SYSTEMS—Grov 


NOW READY! 


The NEW 1949 Edition of 
HEATING VENTILATING 
AIR CONDITIONING 


GUIDE 


Thoroughly revised and brought up-to-date 

80 additional pages of new technical data. 
This new Edition contains 52 chapters packed 
with up-to-the-minute data, tables, charts, etc. 
on current engineering practice, together with 
complete Index and Catalog Data Section fea- 
turing equipment and materials for all types of 


heating, ventilating and air conditioning work. 


PUBLISHED BY 
AMERICAN SOCIETY OF HEATING 


AND VENTILATING ENGINEERS 


CLIP AND MAIL TODAY! 









AMERICAN SOcIETY OF HEATING AND VENTILATING 
ENGINEERS, 51 Madison Avenue, New York 10, N. Y 

















Enclosed is $7.50 for standard edition of Heating Ventilating Air Con 
ditioning Guide 1949; please send me a copy. It is understood that | 
may return it within 10 days, if it is not satisfactory, and you will 
refund my money 

Name 

Firm 


Address 


City and State 
PLEASE CHECK ONE 


CONSULTING ENCINEER OPERATING 

] MANUFACTURING EXECUTIVE UTILITY 

}] CONTRACTOR GOVERNMENT DEPARTMENT 
INDUSTRIAL 


State Other Classifications 

Remittance Required With Order. Enclosed Check or Money Order 
Canada and Foreign Countries Please Remit in U. 5S. Doliars 

HP 
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built-in solderless connectors, and double break silver- 
to-silver main contacts. 

The maximum enclosed rating is 50 hp, 440-550 volts, 
3 phase, 60 cycles. Standard operating coils can be sup- 
plied for 110, 208-220, 440, and 550 volt, 25 or 50-60 cycle 
service. Dual voltage coils can be furnished for 110/220 
or 220/440 volt, 60 cycle operation. 


Recommends Packaged Conditioner 
for Stores and Offices 


No. 4020—Developed 
for a wide variety of 
applications, the mod- 
el GR packaged air 
conditioner is particu- 
larly 





recommended 
for use in stores and 
The manufac- 
Re- 
Div., 
Yates-American Ma- 
chine Co., Beloit, Wis. 

Capacities of the GR 
312 and GR 520 units 
are 3 and 5 tons respectively. Features are said to include 
the use of a slow speed, reciprocating 


offices. 
turer is General 


frigeration 











“Lipman” com- 
pressor, with a five row cooling coil of all-copper con- 
struction with fins solder bonded to tubes, a counterflow, 
double tube type condenser, an all-aluminum adjustable 
air discharge grille, and an unusually quiet centrifugal 
blower. 


The Perfect Oil-Burning 








For winter use, a heating coil and humidifier 
tional. The compressor motor is 3 phase and th: 
motor is single phase; with 220 volt, 60 cycle 
being standard. 


Develops Small Steam Trap 
for Light Loads, Improves Others 


No. 4021—The ne . 
per-Silvertop” No. 
verted bucket 
trap has been deve! 
V. D. Anderson C 
W. 96 St., Cleveland 
low for 


Corl 


typ 


unit 
light 
load applications 
It is particularly 
mended for 


cost 


drainage, 


use W 
heaters, pipe coils, 


coffee 





ers, urns 
tables, kettles, and 
equipment. 


It may be installed either as an elbow or stra 
line. A blowdown plug and test plug are provided 
a capacity of 700 lb per hr (continuous flow) at 2( 
is recommended for pressures up to 150 psi and is 
able in the % in. size. Castings are of nickel sen 
the bucket and guide tube are of copper and bror 
all working parts are of heat treated stainless st: 

Three other traps in the line have been im; 
Nos. 110, 119, and 120. With increased capacity, t! 
designed to supplant previous models Nos. 10, 19 











Equipment Combination 








ACE PANEL BOARD 





ACE Uniflow OIL BURNER / 









The new all-steel Ace control 
panel permits rapid and effi- 
cient installation of oil burners. 

It is pre-wired at the factory 
so that it is only necessary to 
supply the power and make 
connections on location. Wires 
are color-coded for ease in cir- 
cuit tracing. Pilot lights indicate 
if burner is operating as 
desired. 

The prefabricated panel has 
a number of other features that 
make it outstanding 


















ACE ENGINEERING 


1435 


Custom Engineered Ol Gunning Systems Since 1931 





Ace burners are custo 
made for particular heatin: 
requirements, assuring 
pendable, econc 
efficient applications in te 
commercial and indust: 
field. 

The patented Ace Uni'lo« 
Valve permits a 
uniform flow and flar 
gardless of changes in © 
temperature or viscosi! 
The correct proportioning 
never varies. 


constcr 








Boiler | Square a Fee! 
H.P. | Steam Rad. | Water Rod 


Gallons 
Per Hour 








Minimum 4 12 1,600 2,600 


















Maximum 500 | 64,000 104,000 
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NO VENTING 
_ PROBLEMS HERE... 


.--With Transite Industrial Vent Pipe 
on the job 


Transite* Industrial Vent Pipe was selected for this 
laboratory venting system because it resists the corro- 
sive effects of many vapors, gases, fumes . . . because it 
will provide effective and economical venting service 
for years to come. 


Transite makes up into neat, efficient venting systems 
for a wide variety of industrial uses. As vents, ducts, stacks, 
this asbestos-cement pipe is quickly and economically 
installed . . . is light, strong and durable. It is readily 
workable—can be cut and drilled on the job. Rustproof, 


it needs no painting whether used indoors or out. 


lransite Industrial Vent Pipe comes in a range of 
sizes up to 36” in diameter. The full line of Transite 
fittings meets practically any job requirement and assures 
a venting system which is corrosion-resistant throughout 
For further details, write for Data Sheet Series 


20M 8 Mawr 


DS-336. Address Johns-Manville, Box 290, New 5 ] ¥ | 





Something NEW 
IN MOTORS 





RAYTHEON 
Type 470 





At last, something new in motors that helps 
you cut your production costs—both in lower 
motor prices and superior construction 
Raytheon Type 470 motors cost only is 
much as comparable capacitor motors 3 as 


much as split phase motors, yet they have the 


same, high quality frame design as the motor 


5 


they replace. 
Because the Raytheon new principle Typs 
470 motors have the highest efficiency ever 


produced in shaded pole motors it is possible 





York 16, N. Y. 
Typical Industries in which Transite Industrial Vent Pipe is used: 
Aircroft Foundry Qverrying 
Automobile Furnace Railroad 
Baking Furniture Rayon 
Bleaching Gas Refrigeration 
Boiler Works Gless Rubber 
Brewing Laboratory Shipbuilding 
Canning laundry Sewage Works 
Ceramic leather Shoe 
Chemical Meat Packing Smelting 
Ociry Metal Soap 
Drug Mining Soft Drink 
Electrical Paint Suger Refining 
Explosive Petroleum Textile 
Form Machinery Potash Tool 
Food Pulp & Paper Weoter Works 











to extend the benefits of low cost shaded pol 
construction to higher horsepower ratings than 


ever before 











Write today for Bulletin 4000 
which describes in detail 18 out 
standing features of this remark- 


able new motor 


Johns-Manville 


TRANSITE "v:""" PIPE 
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RUSSELL ELECTRIC COMPANY 


Subsidiary of Raytheon Mfg. Co. 


340 West Huron Street Chicago 10, Illinois 
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Flush Mounting of Air Velocity 
Meter Provides Permanent Setup V 


WARD LEONARD No. 4022—Illinois 

Testing Laboratories, 
Inc., 420 N. LaSalle 
RELAYS St., Chicago 10, has 
announced a new 


flush mounted “Ve- 
lometer” for perma- 


nent installation. 
This new unit is 
said to be particularly 
suitable for perma- 
nent installation with permanent jets installed 








for continuous indication of air velocities. M t 
range is 0 to 1000 fpm; dimensions are 7 x 64 x , 
One of the prime advantages, says the company , 
fact that there is practically a zero pressure drop 


the instrument so that it is extremely accurate tl 
out its range. Special ranges may be furnished if 





Large Combustion Area, Two 
Pass Design Used in Steel Boiler 
No. 4023—The “R-Z-U Junior’ 
steel boiler offered by Fitzgibbons “ff 
Boiler Co., Inc., 101 Park Ave.. 
New York 17, is constructed in 
accordance with the ASME code, 
is rated on the basis of the SBI 
code, and is available in sizes 
from 1100 to 3000 net sq ft of 


105 Heavy-Duty Midgets steam for mechanical firing and 


from 910 to 2480 sq ft for hand 


5 T fired coal 
Wo on € be E E y 4 3 The design S based ata the Coees= 


pany’s older model of the same 





name but incorporates new fea- 
tures which are said to include a large combust 
low draft loss, long flue gas travel of the two pas 


because contacts get a and convenient grouping of controls for easy at 


The boiler may be used for steam or hot wat 


GE N E ROU Ss Ww j PE submerged copper coil may be used for hot wat: 


Vents Air from Hot 


Unique spring suspension adds a self-cleaning ac- Water Heating Systems 


tion to the heavy, silver-to-silver contacts of Ward 
Leonard’s 105 Heavy-Duty Midget Relays. These No. 4024—The “Taco-Vent” is 
features make them self-aligning, too. an automatic air valve for vent- 
ing radiators, baseboard units. 
Use Ward Leonard 105 Midgets on jobs normally | convectors, and high points in hot 
requiring heavier relays. water heating systems. The man- 
Write for Relay Catalog. Ward Leonard Electric a ag — Po Manag age > oi 
South St., Providence 3, R. LI. 
Co., 24 South Street, Mount Vernon, N. Y. Officesin tates that it not only eliminates 
principal cities of U. S. and Canada. manual venting but pays for it- 
self in fuel savings 
Air passes through a special 
filter, a porous bronze plug, fiber 


WARD LEONARD discs, and vent holes to the at 


mosphere. Water, following the air, is cleaned 


ELECTRIC COMPANY filter, “slowed up” as it passes through the bro 


and is sealed in the valve by the fiber discs whi 


° . 
|: ae 2 ngnterta Contiols when in contact with the water. As more ail 


lates, the discs dry and shrink, permitting the 





RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 





again vent 
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Woter Spray Injects Air in Cooling Tower 


No. 4025*—In the new type J cooling 
tower developed by Baltimore Aircoil Co 
Inc., 715-17 W. Pratt St., Baltimore 1, ai: 
circulation is accomplished by utilizing the 
force of water spray to inject the air 

The tower is available in the 3 and 5 
ton sizes and the design is based on 3 gpm 
per ton with a 10 deg rise in water tem- 
perature and a 7 deg approach to the 
entering wet bulb temperature. Nominal 





rating is based on 78 deg W.B. temperature 


According to the company, the pumps furnished with 
th: ts are of the turbine regenerative type and have 
Sul nt capacity to produce 80 ft head in excess of that 
required by the towers 


Air Filter Is Self Washing 


No. 4026—Automatic, self 
washing air filters have been 
developed by Farr Co., 2615 
Southwest Dr., Los Angeles 
Calif.. and are designed for 
installation in most types of 
air conditioning systems 

Consisting of banks of 
standard 20 x 20 x 4 in 
“Far-Air” filters inclined 30 
deg toward the air flow, they 


are available in a variety of 





sizes. A series of automatic- 
Ly controlled water and oil nozzles on the entering ai: 
de of the filters periodically wash and re-oil the filte: 
edia. A constant displacement pump, controlled by the 
mer, delivers oil according to the number of filters in 
the bank. Once the cleaning and oiling interval is set on 
ntrols, no further attention to the unit is necessary 

nanufacturer claims 
oil and water applied to the filters is not reused, 
lrains into the sewer. As an additional fire protection 
iter valve is used to spray a continuous stream of wa- 
the filter faces when dangerous air temperatures 

e re ached 

filter media is comprised of alternate layers of flat 
nd herringbone crimp, 14 mesh, zinc electroplated screen 


h also acts as an oil and water eliminato: 


Shaded Poles Feature Small Motor 


No. 4027—Russell Electric 
Co., Chicago Div. of Ray- 
theon Mfg. Co. 340 W 
Huron St., Chicago 10, has 
used a 3% in. square frame 
lamination in the design of 
its type 350, two pole motors 
which are offered in capac- 
ities from 1/25 to 1/10 hp 





3000 rpm. 


encies up to 35 percent and Starting torques up to 
" percent of full load torque are claimed for these shaded 
celeton motors. The manufacturer also claims un- 


high horsepower output per pound and per dollar 


ost 
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PATTERSON-KELLEY 
HOT WATER 
STORAGE HEATERS 


“Copper- 


L 


ined” 


Heater 


d 


ne 


Save 
Money 


Tar 


@ 


PATTERSON - KE. 


107 WARREN STREET, EAST STROUDSBURG, PA. 


New York Office 


We can and do manufacture 
hot water storage heaters of 
all commercially used metals. 
We make them of both ferrous 
and non-ferrous solid metals 
But more and more the trend 
with our customers is towards 


copper-lined heaters 


The copper-lined heater offers 
just as much corrosion resist- 
ance or rust-prevention as solid 
copper or copper silicon. It ts 
made to the same strength re- 
quirements and with the same 
factors of safety. But it 
provides economy of 
construction not possible with 


the solid non-corroding metals 


On your next hot water stor- 
age heater job, ask us about 
our copper-lined heaters. We'll 
be glad to quote on your spe- 
cifications but do suggest you 
inquire of the “‘lined'’ heater 


as an alternate 


101 Pork Avenve, Zone 17 


Offices or Representatives in Principol Cities 





Dainllie 


™m 
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AUTOMATIC 
REGULATING 
VALVES 
Want to install automatic regulat- 
ing valves and know they’re right 
now and in the future... ? 
For trouble-free operation that 
makes your good job better, 
specify and make sure you get 
KLIPFEL Automatic Regulating 
Valves, designed to give more 
consistent service, longer and 
with less maintenance. 


Bulletin No. 146 
describes the many 
KLIP®EL Valves used 
in heating, piping and 
air conditioning. 
Write Dept. C4 


for your free copy. 













Float Valves, Reducing Valves, Tank 
Thermostats and Back Pressure Valves 
Sold through wholesalers everywhere. 








MANUFACTURING COMPANY 
DIVISION OF HAMILTON-THOMAS CORP. 
HAMILTON, OHIO 








Magnetic Starters Feature 
One Piece Coil Enclosure 


No. 4028—A new line of 
a-c magnetic starters is be- 
ing produced by General 
Electric Co.’s control divi- 
sion, Schenectady 5, N. Y. 
Designed for starting and 
protecting motors up to 50 
hp, the new full voltage 
units are furnished in all 
NEMA sizes from 0 through 
3. The contactors can be 
furnished in NEMA sizes from 00 through 3 

An important feature of these starters is said | 
sturdy, one piece, plastic encased coil enclosure 
to protect the windings against dirt, moisture i 
damage during installation. The clamp type « 
nals are embedded in this enclosure to prevent 
Self lubricated vertical slots in the enclosure ar: 
permit the magnet armature guides to move q 





smoothly. 
An arc shield of cold molded asbestos is uss ’ 
vent arc-over between contacts. The silicon ste 
is said to be exceptionally durable and has a 
air gap in a nonwearing surface to insure quicl 
All steel parts are zinc plated 


Equipment Shorts 


Minneapolis-Honeywell Regulator Co., Minnea; 
acquired the assets of H. Belfield Co., Philadelph Ho 
facturer of control valves. Howard L. Murray 
president of Belfield, is a vice president of Min: 
Honeywell and is in charge of the new acquisitior Ind 
as Belfield Valve Division. ... The marine de 
of Carrier Corp., Syracuse, has signed a cont 
New York Shipbuilding Corp. for the completé 
tioning of three large, new 19 knot passeng 14 


liners now being built for American President | 


Allis-Chalmers Mfg. Co., Milwaukee, has pure 
last surplus property disposal center in Wiscons 
warehouse 7. Located near South Milwaukes 
prising over 65 acres of land, the property will 
temporarily for warehousing and later will be cor I 
to general manufacturing. ... During the recent 
and ventilating exposition in Chicago, Dravo Corp Mis 
Pittsburgh, sponsored its annual dinner for rep 
tives of the heating section. ... Expanded repair 
tenance, and warehouse facilities will be establi 
Salt Lake City by General Electric Co., Schenect 
new service shop and warehouse building is sc! 
for construction this spring and will double the 
capacity for handling motors, generators, transf 
control devices, and the assembly of special sw 


Marking its 40th anniversary, Typhoon Air Cond 
ing Co., Inc., Brooklyn, recently held a banquet f 
bers of the organization and its dealers and sup} 
the eastern seaboard Reductions of up to 10 
in the retail prices of evaporative air coolers hi 
announced by Utility Appliance Corp., Los Ange\ 
Armstrong Cork Co., Lancaster, Pa., has redu 
price on all types of corkboard 10 to 15 percent, the 
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uctions depending on shipping zones. In reporting 
48 operations, an album containing a brief report 
7 in. phonograph record was sent to each employee. 


T] cord contains a spoken analysis by President H. W. 
Prentis, Jr. Last year company net profits on operations 
» this country and after taxes rose to an all time high of 


$11.567,524 as compared to $9,648,592 for 1947 


recent three day general sales conference at C. G. 
Hussey & Co., Pittsburgh, was attended by sales managers 
and representatives from all major sales offices and ware- 
houses. The meeting marked the opening of an intensified 
program to be carried out this year Further expan- 
siot of the manufacturing facilities of Fasco Industries, 
Inc.. Rochester, N. Y., (formerly F. A. Smith Mfg. Co., 
Inc.) is taking place in the form of two new plant addi- 

Plans for continuing studies, interrupted by 
World War II, in bending daylight with glass blocks have 
been announced by Pittsburgh Corning Corp. Plans are 


g completed for a new research “lighthouse.” 


A four story building, scheduled for completion next 
September, will be used by Mine Safety Appliances Co., 
‘ittsburgh, to house a modern research laboratory de- 

ted to the development of safety equipment for mines, 
il] industries, and public service organizations. Accord- 
ng to the company, facilities will be made available to all 
industry, and activities will be coordinated with those of 
the U. S. Bureau of Mines, U. S. Public Health Service, 
tc More than 800 employees and members of their 
families attended the recent open house program at E. F. 


Houghton & Co., Philadelphia 


The compressor and condense: 


init division of Mills 
Industries, Inc., Chicago, has been moved to the com- 
ny’s main plant in order to consolidate all manufactur- 
ng and to make use of improved facilities At the 
ent four day sales clinic of Oster Mfg. Co., Cleveland, 
1949 sales plans were presented and new and improved 
lucts were demonstrated The first phase of a 
ng range service training program has been launched 
oy Frigidaire Div., General Motors Corp., Dayton, with a 
special five week training school initiated for key service 
representatives from 21 f>reign countries 


L. O. Koven & Brother, Inc., Jersey City, N. J., has 
hased the facilities and assets of D. W. Whitehead 
Mfg. Co., Trenton, N. J. Operations will be combined to 
ice a new line of gas water heaters Last month, 
neers and architects in the northern Ohio area at- 
led an exhibition at Temperature Equipment Corp.., 
eland, wholesale distributor. Heating, refrigeration. 
ir conditioning products of seven manufacturers 


m display 


cite” models of single and multi-floor buildings are 
built to print dimensions with engraved scale grid 
by Visual Planning Equipment Co., Inc., Oakmont. 
According to the company, models of any type of 
ercial or industrial building may be constructed 
ill columns, stairwells, elevator shafts, and othe 
al building characteristics exactly to specifications 
to 44 in. scale, models may be used to study building 
lanning problems and to indicate space available 
rious uses. 
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A Complete Unit for a Complete job 


You're always sure you're getting the very best in effi- 
cient, economical packaged air conditioning when you 
specify Governair—the original patented design! 


This complete unit is easy to install—requires only 
simple electrical, water and duct connections. Built-in 
Evaporative Condenser keeps water usage down to a 
minimum. Governair engineering assures correct co- 
ordination and balance of all functions. Generously 
proportioned heat transfer surfaces provide maximum 
performance and economy 


Choose Governair completely packaged air conditioners 
and you'll always do your best! 








GOVERNAIR 


wan 





| ARCHITECTS + ENGINEERS * CONTRACTORS 

Would you like to know how Air Conditioning 

jobs can be installed for from $100.00 to $400.00 

| per ton less? 

r Write Dept. L 

! 

i GOVERNAIR CORPORATION . 

513 N. Blackwelder « Oklahoma City, Okla, 

ee 
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SPECIFY MARLEY 


For “PACKAGED” Cool Water 





Requires no field erection? 
Is completely assembled, ready to go? 
Can be shipped immediately from stock? 
is primarily designed for air conditioning 
and refrigeration? 


Is made from heavy steel! with redwood filling? 
Can be installed in limited space? 
Operates indoors or outdoors? 
Requires no skilled operator? 

Can be readily repainted and serviced 
inside and out? 

Ranges from 3 to 50 tons of refrigeration? 
Will soon pay for itself in water savings? 

Is backed by the Marley Guarantee? 


If these specifications meet YOUR cooling tower needs, 
your best buy is the MARLEY AQUATOWER. 

Dosaare in two styles and seven sizes, the compact 
MARLEY AQUATOWER packs more performance for 
those extra tough jobs. 

Ask for Bulletin AQ-48A or let us send one of our fac- 


tory trained application ere ee ros ee TOUR 
water 





TOWERS 
THE MARLEY COMPANY, INC. 


KANSAS CITY 15, KANSAS 
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WHO'S WHAT 


The Refrigerating Industry Safety Advisory Comm 
recently elected its first officers. W. H. Driscoll, 
president, Carrier Corp., was elected chairman and 
sents the Air 
Association. W. M. Timmerman, commercial eng 
household refrigeration division, General Electri 





Conditioning and Refrigerating Mac! 


is vice chairman and represents the National Elk 
Manufacturers Association. The new treasurer is ( 
Cordley, president, Cordley & Hayes, who repr 
the Refrigeration Equipment Manufacturers Assi 
on this committee. Cyrus W. Miller is executive se 


F. J. Van Poppelen is manager of manufactu 
General Electric Co.’s air conditioning depa 
Bloomfield, N J He 
Wennerstrom who, after more than 35 years w 


recently succeeded A 


company, 1S taking up new duties as manufactu 


sultant on the department’s manufacturing staff 
firm’s apparatus department, at Schenectady 
S. W. Corbin is now assistant manager of the 


division and is continuing as manager of the res: 


dustries division New officers elected at the 
32nd annual meeting of the National cana iation of | 
Manufacturers are: president—Edgar F. Wendt, pres 
Buffalo Forge Co.; vice president—R. A. Wasson, 
president and general manager, Clarage Fan Co 
tary-treasurer—L. O. Monroe. 

Henry E. Perry, president of Commercial S 
Corp.., has been elected to the board of direct 
Carrier Corp., Syracuse, N. Y. He fills the v: 
created by the death of Joseph H. McNabb, forme: 
dent of Bell and Howell Co The New York Assox 
tion of Consulting Engineers has elected William | 
president. A member of the structural enginee 
of Tuck & Eipel, he succeeds Darl Hunt, of Krey & ! 
consulting engineers. Other officers are John F. Henness 
Syska & Hennessy, vice president; Harry Bond, 
ing engineer, treasurer: and Donald Christie, « 
engineer, secretary 

Frederick P. Combier and Robert C. Cassidy ar 
respectively sales manager and chief engineer for Usk 


Heating Panel Division, United States Rubber Co.. 


York The new industrial engineer for Baker Ref: 


eration Corp., South Windham, Me., (formerly Bak« 
Machine Co., Inc.) is Walter T. Martin who was f 
with Universal Cooler Div., International Detrol: 
He is in charge of all time, metion analysis, and 


engineering Melvin C. Harris, vice presid 


charge of production since 1946, Allegheny Ludlum Ste 


Corp., Pittsburgh, has resigned. Pending the ele: 


a successor, C. B. Pollock is in charge of produc 


John F. Van Nort has been named manage! 
western division of Pyle-National Co., Chicago. Hi 
formerly sales manager of Duff-Norton Mfg. Co 
his new capacity will have headquarters in the com} 
San Francisco office Avery Engineering Co., ¢ 
land, has oppointed John S. McElwain sales manag 
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rchandise department. He will supervise retail 
n the main office and branches in Columbus, Toledo 


\kron. ... A Los Angeles branch office and ware- 
has been established by Ward Leonard Electric Co.., 
M ‘rornon, N. Y. H. S. Eales is district manager and 


vi 


E. R. Slivinsky is assisting 


new representatives of Illinois Engineering Co.., 

( go, are Rent Engineering Co., 522 Chamber of Com- 
e Bldg., Denver, and Philip J. Lamoureux, 239 N 
Creek, Fairfield, Conn 
lent, and secretary-treasurer of the Industrial Unit 


The new president, vice 


Heater Association are, respectively: H. S. Wheller, presi- 
L. J. Wing Mfg. Co.; L. D. Mandell, vice president 

Cc A. Dunham Co.: and L. O. Monroe. . .. Professor 
Thomas K. Sherwood, dean of engineering at Massachu- 
setts Institute of Technology, and Dr. Bruce S. Old, of 
staff of Arthur D. Little, Inc.. Cambridge, Mass.. have 

hee elected to the company s board of directors 7, < 
Griffin has retired as director and as assistant secretary 


the firm's regular retirement plan 


Sam Tour & Co., Inc., New York engineers, metallur- 
ts, and consultants. has reorganized the mechanical 
neering department under the supervision of John J. 
Meadows. . . . Carlos Morgan, formerly assistant adver- 
tising manager for Penn Electric Switch Co., Goshen 
is now acting manager, succeeding J. R. Netedu who 
esigned to enter the advertising agency business 
F. Joseph Butler, 263 Cornell Dr., Crete, IIl., is now the 
Chicago territory representative for Auer Register Co.. 
Cleveland With headquarters in Houston, J. L. 
Young, Jr., is manager of southwestern sales for Wolver- 
ine Tube, Div. of Calumet and Hecla Consolidated Copper 
Co., Detroit. He is guiding sales in Texas, Arkansas 
ilisiana, and Oklahoma and is supervising the opera 


f the company’s Houston mill depot 


Minor Dow, 412 Curtis Bldg., Detroit 2, is the new 
Michigan representative for Air-Maze Corp., Cleveland 
succeeds Harry W. Lutz who has been with the com- 
for many years and has recently changed locations 
A. B. Juud Supply Co., Houston, Tex., is a new dis 
itor for Tube Turns, Inc., Louisville. Ky. Mr. Juud 
is formerly president of Republic Supply Co., Houstor 
til he resigned last year to set up his own organization 
W. A. Matheson has resigned his position as executive 
e president of Eureka Williams Corp., Bloomingtor 
but continues as a director of the firm. E. H. Davison, 
erly manager of heating sales, is now general sales 
nager and has assumed the dealer-distributor sales 
visory duties of Mr. Matheson 


Recent distributor appointments for the apple storage 
ts of W. B. Connor Engineering Corp., New York 
ide: McCune Co., Youngstown, for Ohio. wester 
nsylvania, and northern West Virginia: John Bacon 

Co., Gasport, N. Y., for western and northern New York 
Trobaugh Homestead, West Frankfort, Ill, for southern 
is and Indiana; and Frost Insecticide €o., Arlington 

s.. for New England The new Detroit branc! 

e manager of Owens-Corning Fiberglas Corp., Toledo 

lan S. Irvine. He has been associated with glass fibe: 


icts since 1931, was formerly manager of the firn 
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MORE 
VENTILATION & 
PER H.P. 


IN ALL KINDS 


OF WEATHER 
WITH 


DEBOTHEZAT 
Fewer Flow 


tele) a 14, bai 9 wae) ) 


Here's positive, controiled ventilation at all times, 
regardless of wind or weather! Snow, ice, wind or 
rain have no effect upon the certified performance 
ratings of the POWER-FLOW. Exhausts more air 
per brake horsepower than other ventilators May be 


used with or without duct system. 


QUICK, EASY ACCESS FOR INSPECTION 


{ —— OPEN — Permits 


nspection and cleaning 
of fan wheel and in 
side of head assembly 


HOUSING OPEN—Per 


mits nspection and 
eaning of fan whee 
and louver dampers, 4 
sc ubr ation of motor 





ADVANCED DESIGN BLENDS WITH MODERN ARCHITECTURE 


Low streamlined design of the POWER-FLOW blends well 


with modern building design 
AVAILABLE IN A LARGE RANGE OF SIZES 


DELIVERING FROM 990 THROUGH 24,100 cfm 


fede Ora Mi Ae 


DE BOTHEZAT FANS DIVISION. DEPT. H2 
AMERICAN MACHINE AND METALS. INC 
East Moline, lilinois 


/ Please send, without obligation, new POWER 
tee: FLOW Roof Ventilator Catalog No. DP-3-48 


Send for new 

illustrated Firm 
POWER-FLOW 

Catalog Addre $s 


TOBA City and Zone State - 
h Sender's Name 
Qemeuvnanmamem@& 


PIRATES 
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air filter division, from 1940 to 1947 was in charge of the 
New York office, and more recently managed the trans- 
portation division. 


Dr. Ralph L. Nuttall has been appointed to the staff of 
the National Bureau of Standards where he will do re- 
search on thermal conductivity of gases at elevated tem- 
peratures and pressures. He received his Ph.D. at Yale 
University where he was awarded the du Pont Fellow- 


ating Engineers. He served as associate edito 
data book in 1946, was chairman of the society's 
1947 and 1948, 


committee in and is a membe: 


council. 


Dr. G. V. Slottman, who joined Air Reduction C, 
New York, in 1934, has served as manager of the 1 
sales last 
assistant to the vice president in charge of sales 


and was 





division, year appointed 





director of research and engineering Acro | 

Co., Cleveland, has changed its name to Acro Swit) ¢ 

New directors are W. F. Rockwell, W. F. Rockwse I 

F. P. Maxwell, Arthur Kroeger, and F. G. MeClo ky 
A group of Rockford, Ill., refrigeration and 


ship in physical chemistry for 1947 and 1948. Dr. John R. 
Pellam has also been appointed to the bureau's staff and 
will do research in the cryogenics laboratory. He was 
formerly on the staff of the Research Laboratory of Elec- 
tronics at Massachusetts Institute of Technology, and in 


. 947 was awarded the Presidential Certificate of Merit by local as 


ditioning contractors have formed a 
affiliated with the National Association of Refrig: 
Officers elected to serve for the 
Lester L. Miller, of the Milk 
neering Co.; president—E. Reynolds; s 
James Best of the Best 


Roy Shipman and R. C. McCarthy. 


the Secretary of the Navy for operations research con- 
Contractors. 


ducted during the war 
president 


include: 


Walter H. Holt, manager of the fan merchandise and vere 
standard apparatus dept., Buffalo Forge Co., 
elected president of the Propeller Fan Manufacturers’ 


Association. Lyman C. Reed, president, Reed Unit-Fans, 


treasurer Refrigerat 
has been asu , ; 
directors 


Cortland N. O'Da 


At a recent annual sales meeting, 


Inc., is serving as vice president and L. O. Monroe is , , Ae 
; : president, Air Devices, Inc., New York, was 
secretary-treasurer. As newly named assistant di- "4 
‘ h for Cal ; P ' h Dr. Th with a diamond ring and testimonial scroll by 
rector of research for Calgon, Inc., Pittsburgh, Dr. Thomas , . aa 
— ans —s . of the staff and sales representatives The ne 


H. Daugherty is in immediate charge of research and 
developmént projects. C. E. Kaufman is assistant director 
of chemical research for Hall Laboratories, Inc., an affili- 
ated company.... D. C. McCoy, Frigidaire Div., General 
Motors Corp., is editor-in-chief of the 1950 refrigeration 
applications edition of the Refrigerating Data Book, pub- 
lished periodically by the American Society of Refriger- 


You Cenefit from leg 


AEROFIN’S Unequaled Experience i 
in Design and Manufacture of : 
FIN-TYPE Heat Exchangers 


For over 26 years, Aerofin — pioneer manu- 


department of Howell Electric Motors Co., How: 
is maintaining offices in Detroit where all motor 
outside of this country is transacted. Harry D. Dodg: 
charge American Thermal Industries, Inc., D 
advanced John J. Kramer to the 
been general 


} 


has positior 
manager ft 


president. He has 


two years 


= 











facturer of fin-type heat-transfer surface —- has 
been accumulating an unequalled experience in 
the design and fabrication of heat exchangers. 
For the right design, materials and construction 
— for accuracy and efficiency — put your heat- 
transfer problems up to Aerofin. 


AEROFIN is sold only by manufacturers | : Ze : 
of nationally advertised fan system ae ~=—«Highly skilled workers 
apparatus. List on request. ee en 


specifications and tests 
EROFIN CoRPORATION 


all combine to insure ¢! 
410 South Geddes St., SYRACUSE I, N. Y. 










efficiency and depen 
ability of your Aerot 
units 

















SAN FRANCISCO * MONTREAL 





NEW YORK * CHICAGO © CLEVELAND * DETROIT © PHILADELPHIA * DALLAS »* 






Heating, Piping & Air Conditioning, April 








for small drainage jobs .. . i — —_—_ oc 


A NEW SMALL TRAP 
wit BIG TRAP | 
QUALITY FEATURES! 














i 
17 
— ~ 7 7 — Cy) < 


Li< 


ti 


~ 


JOE RAMSETTER... : 


the multi-job man! 


pric, 








Fastening jobs like those illustrated are all 5 
proof designe? — welds. salet com a day’s work for JOE RAMSETTER. With his 
tificolly yes greater — Bottom drain oF - light, self-powered RAMSET TOOL and 63 sizes C 
ipl - 4 porte—ancrensee ooaem of pins and studs, he can set up to 50 fastene 
a! per hour, to cut costs and finish the job faste: ~ 
—_— No chipping, no drilling, no plugging. N: rf 
electric or air lines. Prepare the RAMSET Too! rm 
in 30 seconds. Then, place it against the work 2 
» 
Available for pressures from 0 to 150 p.s.i., the Strong* No. 070 and RAM! The fastener is set instantly, tightly C 
fits all standard trap applications. Built especially for use on easily. We teach any alert, careful workman to ”7 
laundry, restaurant and hospital equipment and in industry ‘*RAMSET”’, in 30 minutes. 
wherever small drainage is a problem. For fastenings in steel, concrete and other 
\s with all Strong Semi-Steel Traps, the 070 is guaranteed — sila dieiiiiatidlin: Mle SIO YS 
against defects in material and workmanship for one vear ans %o wor ooeeens aed ae pays big 
Write today for more complete information. dends in time and money. Use the coupon fo! 
*T. M. Reg s.1 uf 


complete information. Stemco Corporation, 


Cleveland 16 (Rocky River), Ohio 
STRONG, CARLISLE & HAMMOND COMPANY ee 
1392 West 3rd Street In Canada tlobe achine Tools atawa nt 


amset 


Jill FASTENING SYSTEM 





Stemco Corporatior ~~ 
a Cleveland 16 (Rocky River), Ohix 
Please send details and arrange for demonstrati 
: * RAMSET FASTENING SysTEM 
Reducing Valve Blast Trap Strainer 
Name 





STRONG Ties 
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alii te? 
Sih PIPING LAYOUT 


@ Common Discharge is an exclusive 
feature of the DOMESTIC AMES du- 
plex condensate return pumps. Many 
additional features are included to 
achieve low cost operation and high 
efficiency in returning condensate to 
the boiler. Sold with a guarantee of 


performance. 


top apUMP 
“lf its 4 job for Domestic 


it’s a JO 





“Single or Duplex 
Units Available 


DOMESTIC 


ENGINE & PUMP COMPANY 


A Division of Empire Industries, Inc. 
100 QUEEN ST. 
SHIPPENSBURG PENNA. 
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| MeQuay, Inc., Minneapolis, has re-appointed Hal 
Co., 3423 Farragut Rd., Brooklyn 10, as its heating 
air conditioning representative in Brooklyn, Long Is 
and Staten Island. Dick Halberg represented the 

pany from 1941 through 1945. Previous to that he 





for 10 years, sales engineer in the New York are 
| The Trane Co. and more recently has been a sales 
sentative for a number of manufacturers W. B. Ose ood 
| has become a partner in Dunbar Engineering Co.., 
York, representing Edward Valves, Inc., East Ch 
Ind. Since 1938 he has been sales representative, ass 
manager of sales, and finally district representativ: 


| National Tube Co 


As manager of product divisions, W. C. Schad 
directing and coordinating the activities of various 
sions of Olin Industries, Inc., East Alton, Ill. He 
supervising advertising and sales promotion, publi 
tions, market research and statistics, and goven 
contracts relating to procurement The new 
manager for Askania Regulator Co., Chicago, is Wilso: 
W. Wheeler who joined the firm in 1941 and who has 
head of the sales engineering department since 194 
Glenn D. Culbert, 1006 du Pont Circle Bldg., Washi 
is handling the District of Columbia, bordering 
of Maryland, and the northern portion of Virginia as 
representative for American District Steam Co., N 
Tonawanda, N. Y 


Timken Silent Automatic Div., Timken-Detroit Axk 
Co., Jackson, Mich., has appointed seven new d 
sales managers and T. O. Lawler as regional manag 
Ohio, West Virginia, Indiana, Kentucky, and Tenn 
New district managers and their territories are: John A 
Pratt, Maine; John J. Morro, western Connecticut 
western Massachusetts; Hanford Gruher, New J: 

E. M. Cahill, Illinois; F. H. Huber, Iowa, Missou: 
Nebraska: Wilbur W. Gregg, Michigan; Robert S. Daniels 
Kentucky, Ohio, and West Virginia 


Metal & Controls Corp. comprised of the Spencer 
Thermostat Division and the General Plate Division 
Attleboro, Mass., has elected Rathbun Willard chai: 
of the board and general manager, succeeding the 
Russell Grinnell. Victor D. Davignon, for the past s« 
years vice president in charge of production, is 
president; and Victor G. Vaughan, a vice president 
corporation and general manager of Spencer Thern 
is executive vice president. George A. Matteson, Jr 


been elected to the board of directors 


R. V. Wellington, with headquarters in New Orl 
is representing Radiator Specialty Co., Charlotte, N 
in Louisiana, Mississippi, and Alabama. M. W. Shumaket 
is covering southern California and Arizona Ad 
tor of the company since its organization and, unt 
cently, assistant to the president, Bradley C. Higgin 
now vice president and purchasing agent of Livingstone 
Engineering Co., Worcester, Mass. ... As the new 
urer of L. O. Koven & Brother, Inc., Jersey City, N 
H. W. MacIntosh will continue in charge of purcha 


and stores control 
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jor e SPRAYING 
e WASHING 
eRINSING 
° COOLING 

e AIR CONDITIONING 








SPRAY 
NOZZLES 









you" 


Get the most out of your Spraying Equipment with 
minimum power ... with efficient spraying. 





~ 


FAN-TYPE FOR FLAT SLICING SPRAY 





Use Yarway Nozzles. No internal vanes or other re- 
strictions to clog or hinder flow. Two types—Yarway 
Involute-type producing a fine hollow spray with 
minimum energy loss, and Yarway Fan-type producing 
a flat fan-shaped spray with time-saving slicing action 
for cleaning. 

Wiae range of standard sizes and capacities. Cast or 
machined from solid bar stock. 


Thousands in use. Write for Bulletin N-616. 


YARNALL-WARING COMPANY 
107 Mermaid Avenue Philadelphia 18, Pa. 
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EFFICIENCY! ECONOMY! ADAPTABILITY! 


DEPENDABLE 
CIRCULATION 


of BRINE AND CHILLED WATER! 





O Type GG Two Stoge Un 
ie ERAre pump with 15 H.P. motor 


ciate 


CAPACITIES 10 TO 1000 G.P.M. 


UNIPUMPS ore engineered by WEINMAN CENTRIFUGAL 

SPECIALISTS to meet the need for a highly efficient, quiet 

and leckless BRINE AND CHILLED’ WATER CIRCULATOR 
. at o reasonable price! 


They will operate efficiently regardless of the angle of 
installation on floor or woll . . . require minimum space 
. ond ore easy to instoll. 


Built in sizes to provide capacities of 10 GPM to 1000 
GPM ... heads to 500 feet . . . and moto? ratings from 
Vy hp to 30 hp. 


WEINMAN CENTRIFUGAL SPECIALISTS are at your service 
~ . To Give Service . . . got co problem? .. . phone, 
wire or write. 


Bulletin 726-C2 sent upon request. 


CENTRIFUGAL SPECIALISTS 


FINMAN 


PUMP MFG. Company 





j 


LIMNIVE fe: 
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NEW BOOKS & REPORTS 


Handbook on Corrosion Represents 
a Tough Job Well Done 


For many years engineers have been growing appre- 
hensive of the “tax” being imposed upon industry by 
corrosion. Reflecting this is the ever increasing number 
of technical papers that are published on the subject. 

Only within comparatively years, however, 
have the specialists in this field been making a con- 
certed effort to put their information to work on a 
broad scale. To the Electrochemical Society belongs 
most of the credit for organizing these endeavors. 

In 1942 this society organized within itself a corrosion 
division which was immediately charged with compiling 
authoritative information 





recent 


a “condensed summary” of 
pertaining to virtually all ramifications of the subject. 
To this end an editorial advisory board was recruited, 
from the most distinguished and _ scientists 
active in the field, and virtually all of the industrial spe- 
cialists were invited to submit digests of the information 
they considered most authoritative. After about six 
years effort upon the part of over 100 collaborators, the 
Corrosion Handbook was recently published. As such 
Since it contains a 


engineers 


it comprises an impressive volume. 
considerable amount of hitherto unpublished data, it 
unquestionably represents the most comprehensive com- 


pilation that has yet been offered. 
To the corrosion engineer this book is indispensable 
Emphasis is on scientific data and industrial experience 


WEBSTER 
Series F600 


GAS BURNERS 


50,000 to 
10,000,000 Btu. 





The Series F600 Burner operates on 
straight natural gas and mixed gas to 
800 Btu. Gives perfect horizontal distri- 
bution. Fully automatic controls—that 
operate properly—can be easily applied. 


Surface Combustion Corporation , ‘ 


TULSA 





THE WEBSTER ENGINEERING CO. 


— DIVISION OF — 
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in an effort to place at his disposal the basis for 
interpretations. While, of necessity, some theori 
presented, quantitative data have been stressed 





Those not experienced in corrosion engineering s 
not expect to find therein “prefabricated” solutio: 
specific corrosion problems. Because the book att 
to cover an extraordinary broad and complex ‘fiel 
the material mandatory to the development of re: 
measures could be offered. Any attempt to descril 
techniques of assembling such material to fit s; 
problems would have made the book prohibitively 

It should not be inferred that only an expe: 
technologist will find this book helpful. On the co. 
those who only rarely are compelled to conside: 
sion problems will be benefited if they do nothing 
than familiarize with the definition 


terms given in the glossary 





themselves 


In the heating and ventilating field the dis« 


III on special topics in co 


offered in Section 
especially those dealing with hot and cold water s) 
deactivation and deaeration of water, steam cond 
condensers, lubricants, 


Section VII on 


usable material on 


lines, and will probably 


corrosion protect lor 


most useful. 
tains much 
In general, the text represents a tough job wel 


and for this accomplishment the sponsoring soci: 


protective coating 


entitled to considerably more than a curtsy 
Published by John Wiley & Sons, Inc., 440 F 
Ave., New York City. and edited by Herbert H. | 
associate professor of metallurgy in charge of the 
sion laboratory, Massachusetts Institute of Tech: 









GAS BURNERS 


For use in heating 
boilers, power boilers 
—in any metal firebox 
or sectional boiler 

Adaptable to any fir 
box shape or size 


Write for new illus- 


trated Catalog of Handles various 2 
Webster Burners pressures and effects low 
and Controls. draft loss. | 








Toledo, Ohio 
OKLAHOMA 


. . . 
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BEND COLD 
PIPE QUICKLY, 
EASILY... 
RIGHT ON 
THE JOB! 








Boy 


with a GREENLEE HYDRAULIC BENDER 


exactly where 
} :, cel 
when you need them! And do the job swiftly, accurately 
1 GREENLEE Hydraulic Pipe Bende 
Bends pipe up to 412". Simple to operate, easy to carry, 
and shift from job to job. With a GREENLEE one man 
es smooth, precise, uniform bends in but a few minutes 
. $; your piping installations, cuts costs on labor and 
ils. In timesavings alone, the GREENLEE pays for 
| 
CAIV. 
for radiant heating jobs, too. For com- 


tails write for free Bender Booklet E-201. 


G lee Tool Co., Division of Greenlee Bros 





& Co., 2344 Twelfth Street, Rockford, Illinois. 





piele SR Bie) Bat lias) |i, | 


GREENLEE 
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OR FAST, QUIET 
alR MOVEMENT 



































YO matter what your need 

for quiet, variable speed, 
attractively designed fans, 
you'll find the answer in a 


Peerless Electric design 


4 combination of specially 
engineered Capacitor motors 
and perfectly balanced extra 
wide blades produces ex 
tremely quiet operation 
Motors are totally enclosed 
and permit installation in 
either a vertical or horizontal 


position. 
Type PV Multiblede 


These fans are supplied in 
single-speed, two-speed or 
three-speed operation and fin- 
ished in gray. Recommended 
for stores, restaurants, hotels, 
offices and similar installa- 
tions where quietness of op 
eration and attractive appear 
ance are prime requisites, 
Write for descriptive folders. 





Type PVS Deluxe 








Automatic Louvers 


Peerless Electric automatic louvers 
are designed especially for use wit! 
propeller fans. When the fan starts 
the air stream instantly opens th 

louvers, which close by gravity when 
the fan stops. Completely weather 
stripped around the inner edge of 
the frame. Built of high grade alu 
minum. Sizes from 10 to 48 inches 


THE Poorless. Electiic COMPANY 


ESTABLISHED 1893 + WARREN, OHIO 
MOTORS ® FANS © BLOWERS 





Ait Ss 


ie 


rie 


gsi 


trmivi 
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_Announcing 


HENDRICK 
Bulator 


the first practicable combination of an ornamental 
grille and a deflecting vane grille. 
Recently developed by Hendrick 


and tested by 


Professor G. L. Tuve of the Case Institute of Tech- 
nology, Cleveland. the Hendrick BULATOR* meets 
every requirement of architect and engineer for a 


grille of attractive appearance with proper air throw 
and spread. 

Mounted just behind the ornamental grille, 
is not noticeable, but gives the 


specihed by the en- 


the 
deflecting grille air 
throw and spread that may be 


vineer. The tests made at the Case Institute showed 
that the presence of the ornamental grille made 
“very little difference on either the air stream pat 


tern or the throw.” 

The vanes of the deflecting grille are adjustable 
so that the air flow can be deflected to right or left. 
up or down, or in a combination of directions. 

\ wide of Hendrick ornamental grilles. 
with ample area, are available. so that the 
BULATOR enables the architect to combine with the 
air-conditioning building ornamental 
erilles which harmonize with the decorative scheme. 
without appreciably affecting the air throw. 


Bea 


variety 


svstem of a 


Write for full information 


Photograph taken with deflecting vanes less than an inch 
behind grille, shows that vanes are not noticeable 


lll 
00 


Vertical deflecting vanes, showing how the vanes may be 
set to produce any desired air stream pattern 














Perforated Metals | F N D be | C K 
Manufacl« wing Compan yf 


48 DUNDAFF STREET, CARBONDALE, PA. 
Sales Offices in Principal Cities 


Perforated Meta! Screens 
Architectural Grilles 

Mitco Open Steel Flooring, 
Shur-Site’’ Treads and 
Armorgrids 
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the handbook contains 1188 xxxiii pp, 6 in 

is clothbound, and is priced at $12.00.—Review 
Leo F. Collins, chemical engineer, central heating; 
The Detroit Edison Co., chairman of the An 
Society of Heating and Ventilating Engineers’ t« 
and mem! 
contributing 


committee on _ corrosion, 


board of consulting 


advisory 
HPAC’s and 
Psychrometric Chart in 
Circular Slide Rule Form 

Based on the General Electric Co. psychromet: 
(copyrighted 1942) a 9 in. cardboard, circular s! 
has been developed for use in the solution of ai: 
tioning problems. 

Covering the dry bulb temperature range of 2 
F, it may be used to determine the relationships | 
dry bulb and wet bulb temperature, dew 
volume in cu 


point 
relative humidity, and specific ft 


of dry Fixed 


relationships between 


for find 


Centigr: 


scales are included 


Fahrenheit 


air. 
and 


grees; wet bulb temperature and total heat i: 
lb of dry air (enthalpy at saturation above 0 | 
dew point, moisture content in gr per lb of dry 


vapor pressure in lb per sq in. Light pencil 


reverse side which 


lines may be made on the 
a reproduction of the conventional psychromet: 


These slide rules may be obtained for $2.0 
Schwerin Air Conditioning Corp., 570 Lexingt 
New York 22 
Proposes Revisions to 
Mineral Wool Standard 

The inclusion of requirements for loose, gra: 
and felted forms of mineral wool, together with 
illustrations showing methods of fastening and 
tion to various heated surfaces, has been prop: 
Commercial Standard CS117-44 (TS-4757) which 


mineral wool blankets, blocks, insulating cemer 


pipe insulation for heated industrial equipment 

Proposed by the Industrial Mineral Wool Instit 
approved by the standing committee have 
distributed to manufacturers and other interested 
for consideration and approval. A 
mimeographed copies are available from the Con 
Standards Division, National Bureau of Sta 
Washington 25, D.C. 


copies 


limited num! 


Tabulates Manometer 
Conversion Factors 


facilitate and standardize the 


tubes as direct 


In an effort to 
manometers and U 
in the calibration of 
the Instrument Society of 


Practice RP2.1 


pressure ind 
pressure re¢ 
Ame! 

Mar 


instruments or 
and controllers, 
published Recommended 
Tables 

Abbreviations and fundamental conversion facto 
monly used in are presented and 
mended definitions of pressure are given in tern 
and water 





manometry 


column of mercury 
The 32 page, 842 x 11 in. leaflet is punched fo! 

tion in a three ring binder and may be obtained 

ISA headquarters, 1117 Wolfendale St., Pittsbu l. @ y 

The price to nonmembers is $2.00. 


Ap! 
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KRITZER 


radiant 







coils 


the economy unit for..... EZ) 





DIANT HEATIN 


i 





OO ——————— 
















Put yourself days and dollars ahead with 
new, modern, KRITZER Radiant Coils. Ef- 
fective heat transfer at its best. Consists 
simply of °s” two way copper tubing with 
mechanically bonded aluminum radiating 
fins. Two men in a few hours install the en- 


tire heating arrangement up to pump mani- 





fold—and do it just as soon as the framing Coil sections ore fobricoted te fit 
. spocings of 12°, 16° or 24” be 
tween joists ond studs. |f it is hung 
below joists, 2° furring strips ere 
applied for ceiling suspension. Coil! 
sections ore connected with solder 
rings ond soldered together—hung 
from specially provided hengers 


s up. Once you've put the unit in, that’s 

it's permanent—no extras—no call- 
backs. KRITZER Radiant Heat is 
an installation you can guarantee. 


WRITE TODAY FOR 
COMPLETE INFORMATION 










A size an 
~™ every wot 


"€QViremens 





Binks Type 2K-S spray filled induced draft cooling 
towers. Binks 2K-S series cooling towers are ideal for 
a wide range of commercial water-cooling applications 
within 150-645 GPM capacity, where use of nozzles is 
preferred to interior decking for water distribution and 
break-up. Simple in construction, these units are easy 
to assemble and erect in the field without skilled help 
or factory supervision. In 20 standard sizes. 


Binks Type 2K-W wood filled steel cased induced 
draft cooling towers. Series 2K-W cooling towers are 
widely used for all sorts of industrial applications where 
high wet bulb design conditions must be satisfied. These 
towers are all-steel construction, with internal decking 
and drift eliminators of redwood. Filming action of 
deck surfaces increases length of time that water is 
exposed to air, thus creating greater cooling efficiency 


Available in 20 standard sizes. 





Bulletin Numbers 





Binks type ‘‘K"' heavy duty induced draft cooling . ; 
towers. Widely used for large air conditioning, refrig- for technical bulletin de- 
eration and related installations where abundant circu- scribing Binks Induced 37. Type 2K-W Wood Filled Coc 
lating water is needed. In “spray filled” or “deck . 


; 7 d 4 i 4 Draft Cooling Towers. ing Towers 
filled ’ n n service, cooling range, de- 
ypes, depending on se g g 99. Neary Duty Costing Towers 


36. Type 2K-S Spray Filled Coo 
ing Towers 


sign wet bulb and approach desired. Readily painted Contains full information on 
to harmonize with most buildings. Tower framing and capacities, sizes, weights, etc., Please state how tower will be used 
casing are all-steel, prefabricated for easy assembly. together with tower numbers. also capacity required 











THERE'S A BINKS TOWER 


oe 
Ue: padi iimediees aie Binks WN S Veal) ti tcmmee) 12 V. bi 





REPRESENTATIVES IN ALL PRINCIPAL CITIES @ 3118-38 CARROLL AVENUE, CHICAGO 12, ILL 
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} RAC RINGS, 


—- 
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3 BIG ADVANTAGES... 


BASEBOARD 
HEATING 


EASIEST OF ALL TO INSTALL, 


original or replacement. Simple 
brackets and fittings. No need for 

recessing. Can be installed be- 
fore floor is laid 













Fin and tube assembly 
with supply manifold, air cham- 
ber manifold and support brackets. 





MORE EFFICIENT, ich heat transfer 


at low water temperatures due to greater 
BTt per lineal foot. 





capacity 


Assembly showing de- 
flector, damper and 
end cap—cerner piece. 


COMPACT DESIGN, waisorm appeee. 


Detachable supported by 
brackets rather than coil. 





ance. cover 






Completed unit 
harmonizes with 
interior decoration 





600 BTU per hour per lineal foot with 


@ Heating capacity: 
170° forced water. 

@ Copper tubing and manifolds with aluminum fins, heavy 
gauge sheet steel cover, damper, deflector and end caps. 

@ Fin and tube assemblies available in foot lengths, from 
2 to 9 feet. 


MANUFACTURERS OF FIN-TUBE SURFACES 





CABINET 
CONVECTORS 







CONVECTOR UNIT HEATERS 


THE 
RADIATORS 


Sold Through Wholesalers Only. 
Write for Catalogs. 





1292-1298 Niagara St., Buffalo 13, N. Y. 
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Convention Proceedings Deal 
with Catholic Building Problems 


The First National Catholic Building Conventio 
Exposition, held last June, was sponsored by the Bu 
and Industry Foundation of St. Joseph’s College f 
purpose of providing information on problems i: 
nection with Catholic building programs 

The proceedings of this meeting carry complet 
dresses by various technical and church authorit 


well as answers to questions posed by delegates. A 
the subjects covered are building objectives, com: 
planning, layout of the parochial or institutional 
architectural design, heating and air conditioning 
ning the institutional kitchen, and building mat 
Also included are specific panel sessions on recri 
buildings, churches, school equipment, and rem 
Printed copies of the proceedings, 305 pp. and 
covered, are available for $3.00 from the Rev. J. A 


treasurer, St. Joseph’s College, Collegeville, Ind 


Other Books and Reports Received 


American Standard Plumbing Code, ASA-A40 
published by the American Society of Mechani 
neers, 29 W. 39th St., New York 18, and priced at $ 
Sponsored by the American Public Health Ass 
and the ASME under procedures of the American § 


ards Association, the 87 page code is the worl 
national organizations and government bodies. It 
minimum safety and health requirements fo1 

installation, inspection, and performance of pl 
equipment and systems, including water suppl) 
tribution, drainage, and venting systems. It d 
include dimensional standards, material specif 
or marine installations. The purpose is to “pre 
coordinated set of rules which will serve as a 


state and municipal authorities and which 


adopted by them in whole or in part” 
Bibliography on X-Ray Stress Analysis, by H 
R. Isenburger, published by St. John X-Ray Lab 
Califon, N. J., $3.00 per copy, 17 pp. 842 x 11 in., | 
Lists 240 references which deal with virtu 
Also included is a subject 


form. 
phases of the subject 


The Nitrogen Meter, by John C. Lilly and Tho: 
Anderson, published by the Office of Technical S: 
Department of Commerce—Gives details on a de\ 
| continuously recording the concentration of nit: 

gas mixtures by photoelectric means. Developed 
| government contract by the University of Pennsy 
for the evaluation of oxygen supply systems used 
altitude flying, the meter is expected to have othe: 
cations. For example, it is said to be useful in lungs 
tion studies in medical research. Identified as PB995*2- 
photostat copies at $5.00 ($2.25 in microfilm) are av: 
from the Library of Congress, Photoduplication S« 
Publication Board Project, Washington 25, D.C 


Coding of Thermocouple Wire and Extension Wire. 
RP1.1—A tentative standard published by the Instrument 





Society of America, 1117 Wolfendale St., Pittsburgh 1° 
gives recommended symbols for thermocouple combina- 
tions and extension wire. Four pages, 8% x 11 in., the 
price is $1.00 for nonmembers. 
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FOR DIFFICULT 


External cage, 
flange or spin- 





LIQUID LEVEL Go tue Sees 


used. 


CONTROL APPLICATIONS 


The motion of the float is trans- 


mitted directly to the pilot, which in 





turn applies the proper pressure from 
an auxiliary air or gas line to the 
Kontrol Motor Diaphragm Valve, 


thereby positioning the inner valve 








and controlling the liquid level. 


(- Air or non-corrosive gas at 20-25 p.s.i. is used 


to operate pilot which may be installed as much 











as 100 feet away from the Kontrol Motor Dia- 
phragm Valve. 

Adjustment of throttling range can be made 
while unit is in operation and full valve travel 
with float movement from 1” to 8” can be 
obtained. 

A wide combination of float units and valve 
sizes may be used. Request Bulletin 1000 from 
Kieley & Mueller, North Bergen, 
New Jersey. 






















Valve sizes for 
this service up 
to 16”. 


The Kieley & Mueller policy of continued 
pioneering has helped the K&M reputation 
grow constantly throughout the past 69 
years. Look to K&M for: BACK PRESSURE 
REDUCING VALVES « PRESSURE REDUC- 
ING VALVES « STRAINERS « ATMOS- 
PHERIC RELIEF VALVES « STOP AND 
CHECK VALVES « STEAM SEPARATORS 
¢ GREASE EXTRACTORS. 


NORTH BERGEN NJ MM. OTOR 
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Factories use Ject-O-Valve 
for quick removal of heat and fumes 


—_— 








Powerful 

, Swartwout 

Ventilator 
solves 
fresh air 
problems 





Overcome employee “ griping”’ about fumes and 
heat. Install Swartwout Ject-O-Valve Roof Venti- 
lators to push smoke, fumes, excess heat out of 
your plant. The powerful blast from these well- 
built “straight-through” type ventilators sweeps 
aside all weather, carries contaminated air well 
above your buildings. 

In operation, the air stream from a scientifically 
designed propeller fan opens top sections, holds 
them open while fan is operating. Top closes 
automatically — weather tight — when ventilator 
is not in use. Ject-O-Valve is made in five sizes, 
28 different capacities. Various operations can be 
served separately with appropriate Ject-O-Valves 
for each. Write for Ject-O-Valve folder and prices. 


Swartwout makes powered and gravity roof venti 
lators that fill every industrial ventilation need 


THE SWARTWOUT COMPANY 


Cleveland 12, Ohio 


18568 Euclid Avenue 





Swartwout 
Corttiolled Air Circulation 


— wh gs ‘ gt fa em oa aie 
a Reel tatabete scp ater tro ae. 


15 
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Whisper Quiet Model 


New and Unique! 


JOHN ZINK 
UNIT HEATERS 


Available In Two Models 


WHISPER QUIET MODEL—For in- 
stallations requiring quiet operation. 
More Head Room — Compact Design 
and More Heat From Burned. 
A. G. A. approved for natural, manu- 
factured, mixed or Fully 
equipped with automatic Controls. 


Gas 


LP gases. 


HURRICANE MODEL For Indus- 
trial Installations. This model is also 
compact in design, offering more Head 
Room and More Heat from 
Burned. Will heat 40’ x 80’ space. 
A. G. A. approved for natural, manu- 
factured, mixed or LP gases. Auto- 
matic controls. 


100,000 Btu hr. 


Both Models finished in Toast Tan Crinkle 


Enamel Baked on. Adjustable Louvers. 


Gas 


Write for Literature 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 
New York — Salt Lake City — Houston — Los Angeles 
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MERTINGS & CONVENTIONS 


NACE Conference and Exhibition—The fift! 
affair of the National Association of Corrosion Ey 
905 Southern Standard Bldg., Houston, Tex., wil! 
at the Netherland-Plaza hotel, Cincinnati, April 
Some 42 technical papers will be given at 11 syn 





corrosion principles, chemical, electrical and « 
cation industries, cathodic protection, protective 
the gas, 
general industries. Among the many technica 
scheduled are: Why Metals Corrode, by H. H 
Massachusetts Institute of Technology; Enginee 
pects of Cathodic Protection as Applied to Pip 
by E. P. Doremus, G. L. Doremus, and M. E 
Cathodic Proctection Service, Houston; Erosion-( 
of Metals and Alloys, by W. A. Luce and M. G 
Ohio State University; Porcelain Enamel as a C 
Resistant Coating, by G. H. McIntyre, Ferro Enamy 
Cleveland; Corrosion of Steel Pipe by Chlorina 
Water at Various Velocities, by V. B. Volkeni: 
Chemical Co., Freeport, Tex.; and Cathodic P) 
of Gas Distribution Systems, by A. W. Peabody 
Woody, Ebasco Services, Inc., New York 


salt water corrosion, and transportat 


The 11th Midwest Power Conterence, Apri! 1+ 
Sherman hotel, Chicago—Sponsored by Illinois 
of Technology, 3300 S. Federal St., Chicago 16. | 
ence secretary is Dr. E. R. Whitehead, director, ¢ 
engineering dept., Illinois Tech 

Among the many subjects programmed, techn 
sions will deal with control characteristics of it 
processes, maintenance problems of small plants 


and air conditioning, the heat pump, and feedwat: 


ment. Technical papers scheduled for these 
include 
Significance of the Process in Problen f Ther 


president, Panellit 


n Electro-Mecha 


Regulation, by Albert F 
Significance of Controller Dynamics 


Sperry 


by Richard W. Jones, associate professor of elec 
Northwestern Technological Institute 

Preventive Maintenance Program for Sma P 
Mamer,. chief engineer. Evanston hospita 


Maintenance of Package Boilers, by F. W. Hainer 
Cleaver-Brooks Co 

Room Air Distribution in Year 
Tuve. head 
of Technology 
Society of Heating and 

Heat by a 


engineer 


Round Air Conditior 

department of mechanical engineering. Case 
immediate president of the 
Ventilating 


Fluid 


and past 
Engineers 
Transmission of Carrier, by Samuel | 
consulting 
Some Aspects of the Soil Problem in Connection 
Buried Coil Design. by Donald M. Vestal, Jr.. project s 
reverse cycle heating project, Texas A. & M. Research F\ 
Controlling the Heat Pump, by F. R. Ellenberger 
air conditioning dept.. General 
the Treatment of Cooling 
for the Prevention of Incrustation and Corrosion 
Hosbach, power engineer, The Texas Co 
Problems in the Treatment of Cooling Water in Industr 
by L. D. Betz and John J. Maguire 
director, W. H engineers 


with He 


remote ¢ 
Electr 


Tower 


engineering div 
Problems Encountered in 


general manager 


& L. D. Betz 


chemical 


Portland Fuels Conference, April 22, Multnoma! 


Portland, Ore.—The present and long range pri 


supply situation of industrial fuels is the subject 
conference sponsored by Raw Materials Survey, l 
the Oregon section of the American Institute of 
and Metallurgical Engineers 
wood, gas, oil, and electricity. 
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SEND FOR THIS 
VALUABLE BOOKLET .. . 


“RADIANT 
HEATING and 
COOLING” 


Made up of articles and data on this 
subject that appeared originally in 
“Heating, Piping & Air Condition- 
ing,” this booklet is the most compre- 
hensive and authoritative collection 
of information on radiant heating 
and cooling yet assembled. It tells 
exactly what radiant heating is, 
where it can be used, and how to 
design complete systems. In addi- 
tion, it contains fully detailed de- 
scriptions of numerous panel heating 
and cooling installations. 


84 pages — 8!2"’ x 11” — $1.00 


KEENEY PUBLISHING 
COMPANY 


6 N. Michigan Avenue 
Chicago 2, Ill. 
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What do we mean by “‘repetitive,extra heavy duty’? 


We mean that you can cycle this valve at rates up to 
400 closings per minute for millions of operations with- 
out need for repairs. We mean it can handle pressures 
up to 250 psi on air and non-corrosive gases... up to 
175 psi on water, steam, refrigerants...on light oils 
up to 150 psi. We mean that the solenoid coils are 
Class A insulated for temperatures up to 212° F and high 
temperature insulated for temperatures up to 450° F. 
We mean that valve discs close in direction of flow and 
are of the ASCO Self-aligning form to insure tight-seating 
under all conditions. One pipe size only—3/8 inch; three 
port areas — 1/8, 5/32 and 1/4 inch. 


Yes, our Bulletin 8265 Shut-off Solenoid Valve will pro- 
vide a lot of repetitive service. It’s efficient and durable 
In asking for Valve Section 6-V, which gives full details 
of this valve, tell us about your problem. 
When in need of Automat T sfe Switche 


Reete Content Gultches. Gactacian. Galore 


Specialized 


Automatic Switch Co. 


389 LAKESIDE AVENUE « ORANGE, NEW JERSEY 


Y’ 7 MAICIIIGAN 17 1RFRATUELS 


I 
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New Jersey Society of Professional Engineers, 86 E. 
State St., Trenton 8, N. J.—25th annual convention, to be 
held April 29 and 30, Essex House, Newark, N. J. A major 
feature will be industrial, engineering, and commercial 
exhibits. 


American Foundrymen’s Society, 222 W. Adams St., 
Chicago—1949 annual meeting, May 2 to 5, St. Louis, Mo. 


Instrument Society of America, 1117 Wolfendale St., 
Pittsburgh 12—The fourth annual spring meeting will be 
held at the Royal York hotel, Toronto, Canada, May 12 
and 13. The tentative program indicates four technical 
sessions and a dinner. 

Technical papers and panel discussions will cover such 
subjects as unit start-up problems, chemical process in- 
strumentation, instrument department organization, and 
applications in the pulp and paper in industry. 

The 1949 conference and exhibit are scheduled for 
September 12 to 16 in St. Louis, and the 1950 convention 
and exhibit will be held in Buffalo, September 11 to 15. 


Oil-Heat Institute of America, 6 E. 39th St... New York 
City—1949 national convention and National Oil-Heat 
Exposition, May 16 to 20. Boston. Convention headquar- 
ters will be the Statler Hotel and the exposition will be 
in Mechanics Hall. 

Speakers will be heard on merchandising, engineering, 
construction, and industry problems. May 20 has been 
designated “engineering day.” 
make hotel 


Those planning to attend are urged to 


reservations at the earliest possible moment by \ 
to the Boston Chamber of Commerce, housing b 
80 Federal St., Boston 10. 


National District Heating Association, 827 N. 
Ave., Pittsburgh 6—40th annual meeting, New 
House, Swampscott, Mass., May 24 to 27. 


Food Distribution Exposition—Sponsored by the | 
States Wholesale Grocers Association, the first n: 
show to be devoted to all phases of the food distri! 
field will be held at the St. Louis Auditorium, May 
June 1. Wholesalers’ warehouse and office ops 
store modernization, and merchandising methods w 
ture the business sessions. Registration cards for ; 
sion may be obtained from Clapp and Poliak, Ir 
Fifth Ave., New York 1, show manager. 


1949 Canadian International Trade Fair, May 
June 10, in the Exhibition Grounds, Toronto—An i: 
part of the long range planning for the developn 
Canada’s foreign trade, the fair will consist of 
number of exhibits covering 21 trade classificatio: 
the building materials, heating, and plumbing sect 
conditioning equipment and accessories will also 
display. Additional information may be obtained 
R. M. Williams, CITF headquarters, Exhibition G: 
Toronto. 


Fourth Annual Construction Industries Exposition and 


Home Show—June 2 to 12, Pan-Pacific Auditoriw 


Angeles. Designed to show commercial, residenti 





Wherever you are faced with the prob- 
lem of piping refrigerant gases and 
liquids under varying degrees of tem- 
perature and vibration, Bendix Seam- 
less Flexible Metal Hose is the perfect 
answer. Deep parallel corrugations, 
uniform wall thickness and seamless 
construction assure greater flexibility — 


longer service life. 


Export Sales: Bendix International Division 
72 Fifth Avenue. New York 11, New York 





YOUR BEST BUY IS BY 


VIBRATION ELIMINATORS 


Engineered to your requirements. 


Rubber covered where desired. 





AVIATION CORPORATION 








Made by Eclipse-Pioneer Division - Bendix Aviation Corporation + Teterbore, N. J. 
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THE LOWDOWN statins T h e Ir in 0 h 


Advanced 


Automatic 





How to lick 


a phantom 


. 
You can’t see water vapor. But you can’t ignore it, 
either. If vapor ever gets into your cold room insu- } il | ie 


n, it multiplies your power costs, ices up, makes 
OPERATION 





ls bulge and break, leads to costly repairs 


lo lick vapor, you need two things. First, an in- 






ition material that inherently resists moisture 


such as Novoid Corkboard. Second, a material on 





nd vhich you can apply a strong and lasting vapor seal. heater on the market 
es , 


ansfer design 





There is no unt 
with the simplified, direct 
rHERMOBLO‘ 


control 


To seal Novoid Corkboard, you simply dip each 








rd in melted asphalt before putting it in place. 


found in offers 













No nee Te) > - > “h »* ¢ une 
eed for elaborate technique; nothing to punc- Complete automatic i 
— vera 
or tear. fety factor and saves cost of an ope! | 
sate ‘ 7 } sro 
, : . . . rom tie 
Novoid Corkboard is American-made, under the Direct transfer of heat tro | id 
: r without a! 
ictest quality control. And it’s installed by some ucts ol combustion to the ai an teoat 
vers sOssir Hie —_ 
he most experienced, dependable men in the intermediary, utilizes every | ing results 
ine f . , . . jj. with the amazin; 
iness. About the best way to keep refrigeration unit in the fuel, with No. 3 oil or gas 
. . ) , . 
sts down, is to insulate in the first place with of 82-86 emciem - 
. -} . y . ; | >| 
Novoid Corkboard and Novoid Cork Covering for Immediately avataors 4 





pes and fittings. If conflicting insulation claims a Ss in 1WO Sizes 


niuse you, just write to us. We'll be glad to send oO 
= a0 . THERMOBLOC ” 
1 the “lowdown.” Novoid Cork, Englewood, N. J. 


— -) 
t 200.000 b.t.u. S; only ’ a 
Consider EVERY factor when you buy } s + high, weight 800 Ibs 2 \ 
nsulation—and you'll buy NOVOID — eS | f 
an csssp & 
| THERMOBLO 


: erties one } | 
f insulation prop ¢——"* 650.000 b.t.u. $, 10 — — 44 
ag” diameter, weight E 3 
1200 lbs. 


i 


Check list © 
Many Other 
Novoid Cork Insulations 

insulation 





to high 


| 
= een THERMOBLOC DIVISION 
| 


& \ 2. Sess | DO 


si | ~ non-existent Manufacturers of the well known Thermix Power Plant Equipment 


tural stren } ariet 
| coy tat a 70 WATER ST., E. PORT CHESTER, CONN. 
_ from ee -e— oe - = 
| rigialt * : 
| ence | , serious prod | Ge eme Please HEAT } ' 
e " . 1 
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pporting st a good a ellent to very bod | 
| e resistance 4 o- ' 
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industrial materials, products, techniques, and services, 3rd Annual Store Modernization Show, June 
it is owned and sponsored by 13 industry associations and Grand Central Palace, New York City—Dail) 
the Los Angeles Chamber of Commerce. ences will be conducted under the direction of | 
York University School of Retailing. Admissior 
American Society of Refrigerating Engineers, 40 W. aS well as invitations, can be obtained from the 
10th St., New York City—Spring meeting, June 5 to 8, from the Store Modernization Institute, 40 E C 
aboard ship during a cruise from Montreal on the St. New York 17. 


Lawrence and Saguenay rivers. 
American Society of Heating and Ventilating En jy... 


51 Madison Ave., New York 10—1949 semi-annu 
ing, June 20 to 22, Minneapolis. 


With only a limited number of staterooms still available, 
the society is accepting reservations only for ASRE mem- 
bers and their immediate families. A nonmember waiting 


list, however, is being established for use in the event eee ‘ 3 : aa 
National Warm Air Heating and Air Conditionin. \, 


ciation, 145 Public Square, Cleveland 14—Mid-y 
vention, June 21 and 22, Edgewater Beach hotel 


of cancellations, etc 


Heating, Piping & Air Conditioning Contractors Na- 
tional Assoc iation, 1250 Avenue of the Americ S, New American Society for Testing Materials, 1916 } 
York 20—60th annual meeting, June 8 to 10, Hotel Statler, . en 
Pieteade Philadelphia 3, Pa 

eLtrolt. 


The fifty-second annual mes 

be held at the Chalfonte-Haddon Hall hotel 

City, June 27 to July 1. The first national meeti: 
Stoker Manufacturers Association, 307 N. Michigan  .ociety on the west coast will be held at the } 

Ave., Chicago 1—1949 annual meeting, French Lick pote]. San Francisco. October 10 to 14 

Springs, Ind., June 13 and 14. The meeting will be open 


to individuals and representatives of allied industries and American Welding Society, 33 W. 39th St., New 

organizations upon invitation The 30th annual meeting and exposition will 
in Cleveland, the week of October 16 

The 4th International Gas Conference, June 15 to 17, As usual, the meeting will be held during the ! 


London, England—Sponsored by the International Gas Metal Congress and Exposition. The society has 

Union, comprised of national gas associations throughout a block of rooms at the Hotel Cleveland. head: 
the world. Additional information may be obtained from for the meeting. When the quota is filled, room 
the American Gas Association, 420 Lexington Ave.. New tions will be referred to the Metal Congress 

York 17. Bureau 


WHIT 







FOR THE WORLD'S 
LARGEST PREFABRICATED 
FUEL OIL HEATING 
AND PUMPING UNIT 


When The Engineer Co. of \. Y. built this 
150 GPM fuel oil pumping and heating unit 
for a large steel mill installation, they selected 
Whitlock Oil Heaters to give top performance. 
Bunker C oil is taken at 90° F. and discharged 
at 200° F. to boilers producing over 1.000.000 
lbs. of steam per hour. The heaters (of straight 
tube, multipass design) incorporate packed shell 
side expansion joints to compensate for differ- 
ential shell and tube expansion. Designed for 
easy maintenance and maximum efficiency, the 
oil heaters represent a typical Whitlock installa- 


heaters, loading oil or line heaters, suction heaters 
manhole coil type heaters. Whitlock engineers will g! 
suggest the right unit for your requirements. Writ 
Bulletin 35, 


thon. 

Whether your fuel oil heating requirements are The Whitlock Manufacturing Company 

“standard” or “special” there's a Whitlock heater 44 South Street, Elmwood, Hartford 2, Connecticut 

to produce the oil temperature and viscosity you New York @ Boston @ Chicago e@ Philadelphic @ Detroit @ Richr 

need—-economically, dependably. Whitlock regu- futhorized representatives in other principal citic 

larly manufactures a complete line of fuel oil In Canada: DARLING BROTHERS, LTD., MONTREAL 
Established 1891—AHEAD OF THE TIMES FOR HALF A CENTUR! 


ae 
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7 sizes, with either 
flat link or cable 
chain, for pipe and 
fittings 1/8 to 12° 


2 sizes, for pipe 
1/8 to 44%". Handle 
is on top for easy 
operation. 





“Vulean” No. AV-1 

for pipe 1/8 to 2". Alight 
weight aluminum stand 
having same strength 
and rigidity as steel types 
weighing twice as much. 


o &F 


For fast, easy 
gasket replace- 
ment. 2 sizes, 
for pipe 

3/4 to 48". 





Sold by Industrial, 
Plumbing and Oil Fiela 
Distributors everywhere 
Literature on request 


J. H. WILLIAMS & CO.. BUFFALC 7. N.Y. 
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THE 


AVAILABILITY 


AND 


ECONOMY 
°o 


FUEL OIL 





FOR YOUR 
BOILER PLANT! 


You'll find that for replacement 
of obsolete equipment or for 
new installations, Todd Burners 
will effect savings in fuel and 
maintenance costs. Skilled Todd 
specialists, modern Todd facili- 
ties—backed by 35 vears of engi- 
neering experience — guarantee 
you economical burning of liq- 
uid and gaseous fuels. See your 


local Todd dealer now! 


Oil Burners 
Gas Burners 


Combination 
Oil and Gas 


Burners 





COMBUSTION EQUIPMENT DIVISION 
TODD SHIPYARDS CORPORATION 


81-16 45th Ave., Elmhurst, Queens, N. Y. 


NEW YORK * BROOKLYN * ROCHESTER 
BUFFALO * HOBOKEN + NEWARK * PHILADELPHIA 
HARRISBURG * YORK * CHICAGO * CHARLESTON, 
S.C. * BOSTON * SPRINGFIELD, MASS. 
BALTIMORE * WASHINGTON + RICHMOND, VA. 
ATLANTA * DETROIT * GRAND RAPIDS + TAMPA 
GALVESTON * HOUSTON*+ MOBILE*NEW 
ORLEANS * LOS ANGELES * SAN FRANCISCO 
SEATTLE * MONTREAL * TORONTO 
BARRANQUILLA * BUENOS AIRES * LONDON 
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Atomizing Nozzle for any ser. 


vice requiring a mist-like spray 


Two-Piece Nozzle is easily | 
cleaned without removal 


from piping 


One-Piece Nozzle 
... for maximum 
uniform output at 


lowest pressure — 





Write for Marley 


Nozzle Bulletins 


KANSAS CITY 15, KANSAS 


THE MARLEY COMPANY, INC. 
















Only $2.00 for 
This Outstanding Book 
on Air Conditioning 


THIRD EDITION 


Air Conditioning for Comfort 


By Samuel R. Lewis 


288 Pages—6!2 x 9'2-——Cloth Bound 


Easy to understand . accurate comprehensive 
these are the features of this third edition of Samuel R. 
Lewis’ well-known AIR CONDITIONING FORK COMFORT. 
Fundamentals are fully and clearly covered. Correct pro- 
cedure in designing complete systems for both residences 
and large buildings is explained step by step. In addition, 
considerable original data on such subjects as standards, 
noise control, measurements, and fire protection codes has 
been included. 


Send $2.00 for a copy teday to the address below. We 
know you will consider this one of the finest air conditioning 
books you have yet seen, but if you should be dissatisfied 
with it for any reason whatever, your money will be promptly 
returned to you, 


KEENEY PUBLISHING COMPANY 


6 N. Michigan Avenue Chicago 2, Ill 














RECENT TRADE LITERATURE 


For your convenience in obtaining copies of the 
bulletins, see coupon on page 181. If you writ 
direct to the manufacturer, describe 
what literature you want, as the number giv: 
first in each item is for use only when sendi 
requests to Heating, Piping & Air Conditioni» 








caretu 


No. 7188: Air Conditioning Coils—Catalog AC-} 
direct expansion, steam, and water air conditionir 
has been issued by Kramer Trenton Co., Trento: 
The 32 page booklet gives information on ratings 
sions, friction factors, and recommendations on 


select units. Pertinent engineering data in the 


tables on air volume, K factors, etc. are included 
No. 7189: Air Cylinder Maintenance—Double a 
cylinders are normally supplied on all the hea, 
Mfg. Co., He: 
Bulleti: 


is devoted to the 


water cooled 
Oliver Bldg.. 


recently issued by the company 


ol Joy 


Pittsburgh 22, Pa. Service 


compressors 


tenance of double acting cylinders. In addition t 


der linings, the need for regular inspection ar 


ventive maintenance is stressed 
No. 7190: Air Shutters and Penthouses—Operati: 
tures and dimensions of self closing, manually op: 


and motor operated air shutters are contained in B 


SH-1 of L. J. Wing Mfg. Co., 154 W. 14th St., New Y 
Also briefly covered are penthouses (for vent 
directly through the roof of a building) incorp 


these shutters 


No. 7191: Air Test Instruments—-Illustrat 
descriptions and prices are given in a six pags 


6826 W. Highlar 


instruments covered ar‘ 


issued by E. Vernon Hill & Co 
Chicago 31. Among the 
manometers tubes bombs, the B 


pitot smoke 


smoke gun, a direct vision dust counter of the 


sampling type, smoke sticks, a smoke tube draft 


; ; 


thermometers, and a number of psychromet 


ers 
a motorized unit 


No. 7192: Aluminum Ducts booklet 


Kaise 


in connection with west coast air 


A 20 page 


a number of aluminum ductwork insta 
conditioning 
been issued by Permanente Products Co., Oaklar 
P 


Advantages of aluminum for this purpose are 


construct 
data are ASHVE 
Also tabulated are FHA requ 
issue of HPAC 


and recommendations for rectangula) 


The 


recommendations 


given modifications of 


(as reported in the December 1947 


Blast Furnace Gas Burners—Peabod 
580 Fifth Ave... New York 19, has releas 


blast , 


No. 7193: 
neering Corp., 
Bulletin 500 


pictures and 


which includes furnace ins 


cross sectional drawings of va! 


types of burners for waste and primary fuels 


No. 7194: Brass Tube Connectors for Copper Tubing 
Catalog No. 1949CP provides detailed 


flared and compression type fittings, and small bra 


informat 





fittings (iron pipe thread), together with double 
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Air € onditioned with 


Frick Refrigeration 


Three ‘New Eclipse'’ Compressors provide | 17 
tons of refrigeration for air conditioning the res- 
taurants of The Brass Rail, at 521 Fifth Avenue, 
New York. The installation, with its excellent re- 
sults, is a credit to 
Armo Cooling and 
Ventilating Co., New 
York Distributors of 
Frick air condition- 
ing equipment. 

Tre Dining and Grille Rooms Seat 850 When YOU want 
People dependable refrig- 

® erating, ice-making, 

for air conditioning 
s equipment, contact 
your nearest Frick 
Branch Office or Dis- 
tributor; they're in 





principal cities every- 
The Fifth Ave. Restaurant of The Brass where; or write, wire, 
Rell Chin phone, or visit 





wo of Three Frick “New Eclipse’ Machines at The Brass Rail 





} 

’ . ; / 

j ~~, ; 
~~. 
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“Self-Seal" 
edge prevent 
by-porsing 
uofiltered oir 


MALOY 
FILTER 


Here's your ‘‘Quality filter of the year’ 
. . . the new R-P ALUMALOY Self-Seal 
Air Filter . . . combining two of the most 
important R-P achievements in modern air 
cleaning efficiency. The frameless R-P 
Self-Sealing edge prevents by-passing un- 
filtered air and offers extra filtering sur- 
face to the extreme edge. Unique ‘“‘air- 
scrubbing'’ multi-layered baffle-pattern of 
lifetime ALUMALOY filter-media catches 
and holds more dirt, dust, soot and pollen 
with minimum air resistance. 

There's a great selling story in this R-P 
ALUMALOY Self-Seal air filter . . . a story 
of dollars and cents advantages in forced 
air furnaces, air conditioning and venti- 
lating systems possible only with the re- 
chargeable R-P ALUMALOY Self-Seal fil- 
ter. Write for your copy of new Techni- 
Data Sheet. 

RESEARCH PRODUCTS CORPORATION 
DEPT. S$, MADISON 10, WISCONSIN 





wt 


(D FILTERS .. . for FINER LIVING coe ol 


CHOSEN AS STANDARD EQUIPMENT BY LEADING MANUFACTURERS 


Copyright 1949 


("Trademark Registered) 
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AUTOMATIC 


CEILING SHUTTER 


FOR ATTIC FAN 


Built so ov can be installed practically flush 
with the ceiling, AIR-FLO Ceiling Shutters pre- 
sent a refined, finished appearance. Their natural 
aluminum color blends with any decoration, elim- 
moins Sess for painting. and no grille or winter 
cover required. Furnished in 5 different widths, 
single panel up to 73” long. No operating mech- 
anism shows. Built-in fusible link Meets fire 

underwriters requirements. 


WRITE FOR NEW CATALOG 43-D 


Illustrations =e details of the complete 
AIR-FLO line. 


Ar Conpitioninc Propucts Co. 


2340 W. LAFAYETTE BLVD. ~+ DETROIT 16, MICH. 








PRODUCTS are QUALITY! 
what 


REMPE 


Quality-Built 
Heat Transfer 


Equipment... 
longer 


wont. 


That's 


you 


Ng 






less service... 
life . . . greater effi 
ciency. Rempe Products 
have proved their ex 
ceptional value for over 
50 years. 


PIPE COILS 


Coils, Bends, Tank and Coil Assemblies for Ice and Retrig 
eration Plants, Cold Storage Houses, all types of industry 


all purposes. 
Send your problems to us for experienced counsel or write 


for Rempe Engineering Data Book. 


OVERHEAD 
BLOWER UNITS 


for low temperature cooling 


You cannot buy better quality 
and assured performance than 
that which is built into Rempe 
Unit Coolers. Use them for 
Produce Cooling and Freezer 
Rooms. 





Write fort Bulletin No. 122 or send specifications fer quotations 


REMPE co 342 WN. Sacramento Bivd., 
7 


Chicago 12, IIinois 
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sion and inverted flare fittings. Also covered a 
seat cocks, and tubi: 


55 E. 18th St 


cocks, shutoff cocks, needle 
The manufacturer is Couplings Co., 


cago 16. 


No. 7195: Bronze Alloy Welding Rod—‘Bronz 
185FC is a new flux coated rod for low temperatu 
to 1200 F) welding. It is said to bond instantly 
malleable iron, galvanized iron 


r, nickel, monel or aluminum- 


cast iron, steel, 
stainless, brass, coppe 
Details as to functions, advantages, and applicati 
given in the Vol. 6, No. 1 issue of the house org: 
lished by Eutectic Welding Alloys Corp., 40 W 
New York 13 


No. 7196: Bronze Gate Valves—The Vol. 8. N 
of the house organ published by Walworth Co 


E. 42nd St., New York 17, features a descriptio: 
new 350 lb bronze gate valves which are reco: 
for service on steam up to 550 F and for nonsh 
water, oil, or gas service. Another article desc 


firm’s corrosion resistant valves of types 316 


stainless steel, monel, nickel, and acid resisti: 


No. 7197: 
offered by 


described and 


Capacitor Start Motors—The comp 
Electric Mfg. Co., St. Lou 


illustrated in a four page 


Emerson 
bulleti: 
construction details, and perf 


from ! thi 


grams, dimensions, 


data are included for these units, 
No. 7198: Cast Iron Radiator Data—A pocket 
National Radiator Co 


sions, capacities, and roughing-in dat: 


available from Johnstoy 
gives dimer 
types of the company's 


™ aT “4 
No OU. li in 


hangers. brackets. et 


current and obsolete 


radiators Identified as Booklet 
formation on pedestals 
Chart—W 

N J nas 


Hit 


No. 7199: 
Pump and Machinery Corp 


Compressor Selection 
Harrison 
chart for its type 


Bulletin L-640-B2, a selection 


horizontal air compresso} 


No. 7200: Control of Scale in Heat Exchange Equipm« 
‘Akwatrol” is a 


combination electrical and 
method for 


automatically and continuously 
scale in boilers, steam generators, evaporators, stil 
equipment 


Ape» 


water heaters, and other heat exchange 


folder issued by 


Chicago 1 


covered in a new four page 
ucts Corp., 75 E. Wacker Dr.., 

No. 7201: Copper Tube Steam Heating Elements— 
“Paracoil” heating elements are comprised of a 
of seamless drawn copper tubes bent into U shap 
both ends of each tube expanded into rolled sté 
sheets. A flanged steel neck piece is used for 
and welding to a tank. Elements are described an 
trated in Bulletin No. 20 issued by Davis Engi: 
Corp., 1064 E. Grand St., Elizabeth 4, N. J. Inst: 
instructions are included along with sample specifi 
A feature of the bulletin is a conversion table for 
steam and temperature conditions 


No. 7202: Corrosion Meter—The National Distri: 
ing Association corrosion tester is an instrument 
is said to measure the corrosivity of any medium 
Conditioning. Ap 
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. FOR THAT BELOW 
FLOOR LEVEL 
CONDENSATE RETURN 


x LOOK TO SKIDMORE! The Type 
UV Pump (illustrated), will do the job 
more efficiently. Like every Skidmore 


Pump The Type UV Pump is built for ‘ TIME TO PLAN IS “NOW” 


that specific need Sell Reznor Heaters now. 














Where conditions require a larger pump Easier to install. ~ 
to return condensate, from steam heat : ae pe ' ~ 
ing and process equipment, The Type . Avoid wintertime rush and delays. - 
UV Pump is also furnished in a Dupiex ; 9 Make extra summertime profit. . 
q f lletin No ; , a , ro 
ye aay Ser Sune Reznors give summer ventilation from big, ve 
19 cos f = 
WANUPACTURERS OF QUALITY PUMPS FOR quiet tans. : 
OVER A QUARTER OF A CENTURY ; e More Reznors in use than any other simi- J 
lar type. < 

e Write for Catalog U-45. p 

8 UNION ST. . MERCER, PENNA . 

> 

= 

on c 


BUILT-IN at FACTORY 


For all your under- 
Pound and exposed piping 


FREON - AMMONIA - CO 
CONDENSERS AND 





fobs you'll like DURANT COOLERS 
Pre-Sealed Insulated Pipe. —ANY CAPACITY 
ht is waterproof... re 

ces installation costs to BOILERS 





at 4 Simple Slaps 


requires wery little 4. Field joint ready ter inspection. 2. Joint 


HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 


Benching and field work... covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 


Sroids extra cost of waste poured in siet making a perfect seal. 


mod breakage . . . comes to 
ou ready to install. In 
ort, D.L.P. is the perfect Ready te 
pe for this type of job. Install 
vestgate D.I.P.! Write 
Geteile today. 


Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugal and 
Reciprocating 
Refrigerating Compressors 






















FOR STEAM 
HOT WATER 
REFRIGERATION 
Trade Mat 





Durant 
INSULATED PIPE CO. 


1015 Runaymede St. 
Pate Alte, Calif. 


| The ORIGINAL Pre- sealed ort Fine 
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THE MAINTENANGE DEPARTMENT 
of CONDENSER SERVICE & ENGINEERING CO. 


Vew York, RE ctor 2-9363; Hoboken, HO boke 1.4428 


100 Sivas Sevaat Hoboken, > ae 


For New Equipment - Write our general office 
95 River St., Hoboken, N. J. 














Marrtoce LLO 


Products are fully 


CLUSTER CASTINGS FOR SPRAY NOZZLES SPRAY POND NOZZLE 





MARTOCELLO CLUSTER CASTINGS are sturdy grey iron with 


ample interna! area offering minimum friction and even distri 
bution and are hot dip galvanized 


MARTOCELLO SPRAY NOZZLES are of a sturdy, one-piece 
construction. Cast of high grade red brass — inlet and outlet 
accurately machined — offer LESS FRICTION —are less clog- 
ging and recommended for best overall efficiency. 

Castings furnished with nozzles and standard steel long sweep 
galvanized pipe spray arms and center nozzle nipple to meet 
your requirements. 








PROMPT SHIPMENT FROM STOCK 


NORTH Ii}th STREET 


©) gus. A. Rasteceee SVs. : Pret efeowey 





There Substitute for MART OCELLO QUALITY 


- 1916 




















Haney Venturi Gas Burners 
the answer to all your aeien 
installations whether commercial 

lomestic, or industrial. The ver- 

tical type illustrated will afford 

economical, even, dependable heat 

with remarkable freedom from 

maintenance troubles. It’s shipped completely assembled, ready for 
installation and is available for mixed, natural or LP gases. 


We'll be glad to send more information on request 


please write 


HANEY... 


AND 
909 South Myrtle Avenue 


BURNER 
ENGINEERS 


Monrovia, California 








the temperature does not exceed about 400 F and 
rates of flow (of liquids) do not exceed 5 fps. Two 
by Leo F. Collins, and how the H 
corrosion tester is used and how it performs, we: 
lished in the October and November 1948 issues of 
Reprint copies are available from Water Doctor | 
14615 Ave., Detroit 27, manufact 


the tester 


covering why 


tories, Prevost 





Direct Fired Industrial Air Heaters 
Dravo Bldg.., 
(No 


forced air heaters 


No. 7203: 
Corp., Heating Section, 
published a 12 page bulletin 
“Counterflo” direct fired, 
ties from 400,000 to 2,000,000 Btu per hr, 


by either oil or gas and can be obtained with com} 


Pittsburgh 
523) on its 
With 


heaters a 


burners. Applications, together with design and c 


tion features such as the stainless steel combustior 


he covered 


rs, are 


No. 7204: Electric Heating Elements and Equipment— 


Design and construction features, ratings, dims 


prices, applications, and installation data are giv: 
Industrial Engineering & 


Louis o Eq 
flat ty 


new catalog released by 
711 S Theresa Ave St 


variety ol 


ment Co., 


covered includes a wide strip, 


cartridge heaters, together with immersion wu 


heaters, blast coil or duct heaters, and oven units 


mostats and other controls are included 


Type 30HLI 
20 sec to 4 


No. 7205: Electronic Timer—The 


automatic timer for intervals from 1 
is designed for process control and machine timi 
life, repeat cycle operation and accuracy is re 
Bulletin PC478 released by Phot 
Cambridge 42, Mass 


long 
It is covered 
Inc.. 77 Broadway. 


No. 7206: Fan Blades and Blower Wheels—A 


catalog issued by Burden Co., 1000 N. Orang 
Angeles 38, gives performance and dimensional 
ts line of propeller fan blades and centrif 
wheels. Various three and four blade types ar 
as are single and double inlet wheels. togeths 


number of complete blower assemblies. Rex 


scroll and installation dimensions are included 


Fans for htc Cooling—Des 


and ji 


No. 7207: 


specifications, dimensions, ustrations of 17 


' 
residentia 
Chelst 

' 


Irvington 1] 


fans [Ol commercial, te De and 


catalogs issued by 


Grove St 


contained in two new 
1206 


in sizes from 12 to 60 in 


Blower Co., Ine 
A\ ailable 


1000 to 32.000 cfm. 


and in Capac 


units include window fans 


iven and d I 


fans, industrial units (both belt d 


booth fans. and biov 


—— 
Catalog St 


penthouse units, paint spray 


exhausters for many industrial uses 


the smaller units and Catalog 864 deals with cor 
and industrial fans 
No. 7208: Filters for Liquids and Gases—In a n¢ 


Dollinger Corp., 56 Centre Park, Rochester 3, N. Y 


Scrud” as scale, rust, dirt, ete. in air and liqu 


lines. In answer to the problem, the company’s 


featuring radial fin design 
Available in a wide 


built to 


“Staynew” filters 


described and illustrated 
standard models are withstand 


S1ZeSs, 
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Piliiednnter's 


New Compact Snap- 


Yee Action T-70 Thermostat 


Sets r tondard of Functional Beauty 


temperature control. Extending only %y from t 


AUTOMATIC 


CONTROLS 


TODAY 





General Controls 


ory 
plastic base and lustrous stainless cover of streamlined design 
hormonize perfectly with the finest taste in room decoratior 
Use either with foamed B-60 Control Systems 
low voltage contro rcuit 

mplete specifications on the 7 . 
CONTROLS Automatic Pressure, Temperature and Flow C 


request additional literature 


GENERAL (Gd CONTROLS 


BO!LALLEN AVENUE @C GLENDALE 1, CALIF 


7 a _ 
Wameycdeerors oy  elomedn eatdeore Tammoralears £ Glow Candsala 
FACTORY BRANCHES: BeMINGH: 8 

DEN ver © DET@OIT (8) « EVEL AN .* 

wiw YOR © PHULADEL PHA 40) © PITTSBURGH ane $a 


OisteRisuroeres tm PRinciPaAL Cities 











NICHOLSON TRAPS 
SPEED UP CIRCULATION 


7 of Steam we ree . eg veg ' 


7 REASONS WHY: 
1. BIG DISCHARGE, 2 


to 6 times average 
traps. 


2. NO AIR - BINDING 
Discharge both air 


and water. 

3. NO FREEZE-UPS. Type C [ 
Drain completely 
when cold. 


4, NO DRIBBLING trial application. Sizes ',' 
Close tight when to 2’; press. to 225 Ibs. 
steam is in trap. 


5. NO ADJUSTMENT needed for varying pressures 


NO WATER-LOGGING. Operate on lowest tem- 
perature differential, 5 to 15 , depending on 
trap size and steam pressure 


7. LOWEST STEAM WASTE. As little as 1% 


Bulletin 1047 or see Sweet's 
W. H. NICHOLSON & CO. witkes’earee pa 


Valves * Traps *« Steam Specialties 





Ne 








1) when you bend pipe 


> TYPES for every indus- 
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gete a Figures — 


on the high quality, lag, COSt 








* All bronze—stainless steel shaft. 

% Pressures up to 80 Ibs.—raises city pressure 30 Ibs 
% Delivers up tos GPM. 

. Speeds from 1000 to 2200 RPM 

* | 


ong life—rugged construction, only one movi 


sub le ball bearings 


— walks only i2 Ibs suitable lor her oe | 
up to 1. 
Pump only vee list price $3,500 
Pump with 3° O.D, — 
V-Croove sheave list price 36.50 
Pump with base and coupling list price 40.00 


ROY E. ROTH CO..2484 Fourth Ave.. Rock Island. UI! 


ROTH PUMPS 








every day 


with a 





ender 


Work go ter when you bend 
on the > either or ginal in 
statiation radiant heot or re 
porr Fewer joints to leak in the 
future, less friction, more sotis 
faction for your customers ond 
o bigger profit for you. Do as 
hundreds everywhere are al 
ready doing. Write for illus. 
trated data bulletin. Dept. 13 


Tal Bender, Inc. Milwaukee 2. Wisconsin 


vieli s 


PIICGAN - 


| 7 rA I ¢ 


I 


CPNIVE fee 








simpliY 


ING 
MAINTENANCE 








with reliable 


JEFFERSON © 
UNIONS: 


An exclusive feature of all Jefferson Unions 
the seat. It means im 
portant savings in the simplification and 
installation of piping jobs since it goes in 
easily and if necessary, the may be 
broken time and time again without affect 
ing it’s tightly sealing qualities. You can’t 
dislodge It’s in 
lo stay, results in less service interruption 
and leak proot 
sure, 

Check with us today we're 
we can show you how to simplify your 
piping installations. 


JEFFERSON UNION CO. 
607 West 26th Street, New York 1, N. Y 
35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass Lockport, N. Y 
SOHCSSSSSSSSSSSSSSSSSSSOSSSSSESESES 


recesse d brass 


joint 


- 
a 
- 
- 
~ 
- 
= 
-— 
— 


it with pipe ends, either 


joints without undue pres 


sure 





CHROMALOX 
Elect 


UNIT HEATERS 





GET THE FULL STORY 
OF ELECTRIC HEAT 
FOR INDUSTRIAL USE 


Send for Catalog 42 and 





These Heaters quickly and economically give 
needed warmth through positive warm-air circu- 
lation. They may be used for Spring and Fall 


heating of as auxiliary heaters in extreme cold 100 Ways to Apply 
weather, Heaters are easy to install, efficient in Electric Heat booklet 
service. Air is forced across CHROMALOX which explains the many 


advantages of using Elec- 
tric Heat 


Koilstrips by @ motor-driven fan and directed by 
adjustable louvers. Sizes; 1.5-kw to 4-kw, 115-y 
or 230-v, 

EDWIN L. WIEGAND CO., 7610 THOMAS BOULEVARD, PITTSBURGH 8&8, PA. 


Chal ROM/AILO)X 


ELECTRIC HEATING AT ITS BEST! 
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though special models may be obtained for pressu: 
to 5000 psi. Also illustrated are filters for engine 
pressor, and ventilation service. 


No. 7209: Hole Cutting Saws—Hole saws, replac: 
blades, and parts are described in a six page catalog 





features a new line of “Speedex” units and 
“Hole-Master” 
head holds four to 11 different sizes of rotary saw | 
The bulletin has been issued by Misener Mfg. Co 


Walton St., Syracuse 2, N. Y. 


imy 
multiple blade saws in which a sing] 


No. 7210: Nickel in Pump Parts—How the use of 
in the construction of pump parts adds to the life of 
is the subject of a booklet published by Interna 
Nickel Co., Inc., 67 Wall St., New York 5 
the booklet 


fatigue, erosion, and wear 


Consist 


eight pages, discusses corrosion, co) 


Case histories are cited 


No. 7211: Pipe Cleaning Machine—General Wire S 
Co., S. Ninth and Sarah Sts.., 


a new folder on the “Sewerooter Jr.,” 


> 


Pittsburgh 3, has re 
a portable 
driven unit for cleaning traps, waste lines, sews 
The ! 


and the 1/3 hp unit is for 3 to 8 in. lines 


s hp unit is designed to handle 1'4 to 6 


No. 7212: 
Bulletin 1540, issued by Dampney Co. of America 
Park, Boston 36, describes “Apexior No. 3,” 


Protective Coating for Cold, Wet Surfaces 


a prot 
coating for cold and wet surfaces such as in water st 
tanks, refrigerant condensers, air washers, coilins 


fans, water softeners, pump interiors and exterio 


No. 7213: Refractory Castables, Plastics, and Mortars 
Babcock & Wilcox Co., 85 Liberty St., New York 
published a bulletin (No. R-22) giving informat 
characteristics and applications of its refractory cast 
plastics, and mortars. Many of the products are 
for temperatures up to 3000 F, and one, “Kromecast 
3100 F 

No. 7214: Rust Resistant Paint—Complete inst: 
for the use of “Rustrem” anti-rust paint are contain 
Bulletin 1002-A issued by Speco, Inc., 7308 Associat 
Cleveland 9. Developed for hand or spray appli 
the manufacturer states that it can be spread over 





without wire brushing, scraping, or sand blasting 








penetrates the rust layer, renders it inactive, and 





the surface against further rusting 





No. 7215: Shielded Arc Electrodes for Nonferrous Weld 
ing—Bulletin 464, issued by Lincoln Electric Co., C 
land 1, covers “Aluminweld,” a 5 percent silicon-al 








num alloy electrode for welding aluminum in any 








and “Aerisweld,” a shielded arc electrode for br: 
brass, and copper. Applications, properties of dep 
metal, and welding procedures are given 


No. 7216: Soldering and Brazing Torch—Sully fF 
neering, Ltd., 9304 Santa Monica Blvd., Los Angele 
issued a bulletin and several mimeographed sheets 5 
data on the “Crown” torch which is used for sold 
light brazing, and heating operations. The unit is hi 
sized, is said to burn 7 hr before refilling from any st: 
ard propane-butane tank, and burns at 2800 F 
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PORTRAIT 


of a 





SMOKE IS: WASTE. 


=< * 











PUMP : = aR. : Eliminate 
) 1 SMOKE EVIL 
AND FLY ASH! 























DOUBLE OUTBOARD BALL BEARING , — 
SIDE SUCTION COPRIenT? 
CENTRIFUGAL Heads to 190 Ft. 














. 

Wherever liquids play an important or in- AUROR t p f t 
cidental part in industrial processing, this onwrmanns @ | a ro ! 
Aurora Type GGU serves perfectly and for E _ P e —_— 
with lasting efficiency. Because the casing Pumping Job A minimum fuel reduction of 5°, elimi- 
is separate from the bearing bracket, the HORIZONTAL nation of nuisance smoke, fly ash and air 
need for special metals to handle corrosives | gists poe stage polution is guaranteed on a money-back 
is minimized. Discharge may be placed in SIDE SUCTION basis 
any of eight positions. We commend these VERTICAL F 
pumps for high satisfaction and economy. WON CLOG Investigate this new Delta “Cateicaf" 

APCO TURSING-TYPE PUMPS scientific process of combustion promo- 

: MIXED FLOW 

Fe high pressure, small capacity 2 DEEP WELL tion! 
requirements (up to 150 g.p.m.). , TURBINES ; 
Wide operating conge chesoster- SPECIAL DESIGN Phone, write or wire for further 
istics. No metal to metal con- . . . 
cock, taniine exntdbcleaiinn Ueuids with ee information. No obligation. 
out wear. Only one moving part — the CONDENSED DELTA “CATEICAF” PROCESS 





moolier. CATALOG "'M"’ 
DISTRIBUTORS IN PRINCIPAL CITIES 


APEX Engineering Company 


Central 75 E. Wacker Drive Randolph 


PUMP COMPANY 6-2909 Chicago 1, Illinois 6-6701 


80 Loucks Street, AURORA, ILLINOIS 












TYPE “N” 
BLOWER 


MASSACHUSETTS. . me GAS ANALYZER 


| 
| By changing the position of the oil cup, the four 








The Hays gas analyzer (or Orsat) tells if oil burner or stoker 
popular discharges (lower horizontal, upper is properly installed or if combustion is at maximum 
efficiency. Gives accurate readings of draft, CO» and flue 
horizontal, down-blast and vu -blast) can be gas temperature. Available in several styles from the sing 
P : y . 
. . i: ™ to the multiple chamber model shown which analyzes ( O 
obtained. Sizes 7 to 16'2 inches wheel diameter. O.» and CO. All sizes available from stock. Write for helpful 


WRITE FOR BULLETIN No. 110 CATALOG Ts 


the AYS CORPORATION 





| literature .. . FREE! 


MASSACHUSETTS BLOWER DIVISION 


Te BISHOP & BABCOCK Uth9. C2. 


COMBUSTION 


a eeents MICHIGAN CITY. INDIANA. U.S.A 


& CONTRO. 






hile) ieee) Me had fh: CLEVELAND 14, OHIO 
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SPECIFY 


alliance motors 
for your 


MODEL B 


4-pole shaded pole 
motor. Approx. 1/30 h.p 
1550 r.p.m. v 


Mass production for mass markets 
—that's why Alliance is the best source for 
low cost, small load motors. 

Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 
Low induced hum _ Flexible power range 
Low magnetic field Slower controlled speeds 


Alliance builds 4-pole and 6-pole shaded 
pole induction motors with speeds from 
500 to 1550 rpm and from 1/100 h.p. up 
to 1/25th h.p. Smaller 2-pole shaded pole 
motors will supply as little as 1/400 h.p. 


fs) 





MODELA A 


6-pole shaded pole 
motor. Approx. 1/30 h.p 
500 to 1050 r.p.m 


Typical Fan Motor Uses 


Air Circulators 
Room Heaters 
Exhaust Fans 
Coolers 

Air Conditioners 
Unit Heaters 









< MODEL MS 
2-pole shaded pole 


Hair Dryers motor — full load h.p 

2800 

Controls .0021. Full load 2800 
r.p.m, 


Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY « ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. 5S. A. 


T T HIT_THE BULL'S EYE! 
| ( 
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COMPOUND 
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PIPETITE-Stik . @ quick, FLUX-Stik eliminates 
positive seal for — oil, acid, acids and paste. A safe, 
air, gas, gasoline, butone, fast, clean method of surface 
propane, brine, water, steam, eg preparation. No filing, sand- 
hydraulic oils. Easy to use; ce: 2 papering or wire brushing 
assures tight joints; with- Non-running, non-injurious 


stands pressures to 2100 Ibs. Ideal for all metals except 


Contains no lead. 


PIPE MENDING CEMENT 


Plumber KRAK-Stik . . . Stops leaks instantly in split soil pipes, sand 
holes, cracks; gaskets, metal vats, and containers. No surface heating 
required. Quick-octing and easy to apply, a positive seol for any 
leak. Just rub over the leak — even while liquid is running through 
pipe. An excellent caulking compound. 


Send for FREE Literature 


LAKE CHEMICAL CO. 


| 162-K North Clinton St. Chicago 6, Itinois 


aluminum. 
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No. 7217: Spray Nozzles and Water Cooling Equip) »,; 
-A new loose leaf catalog, released by Binks Mfg 
3122 Carroll Ave., Chicago 12, deals with “Rotojet 
“Spra-Rite” nozzles from the small ‘% in. pipe s 
large industrial sizes for use in connection with 
ponds, washing coal, blast furnace gases, etc. V 
and horizontal cooling towers in a wide variety of 
are also described. Specifications and drawings a 
cluded for both deck and spray filled towers op: 
on natural or draft. A special sect 
devoted to induced draft cooling towers with ma 
walls, and another eight page section covers ato: 


mechanical 


nozzles for the maintenance of constant relative hun 


No. 7218: Stainless Steel Welding Electrodes—In! 
tion on applications, properties of deposited meta 
welding procedures is given in Bulletin 463 of L 
Electric Co., Cleveland 1. 


shielded are welding and direct current surfacing o! 


Electrodes described a: 


and type 310 stainless, for d-c shielded are weldi: 


types 309 and 316, and for the 5 percent chromium 
No. 7219: Steam Separators—Are featured in 
catalog released by Wright-Austin Co., 315 W. W 
bridge St., Detroit 26. 
different types of separators available in sizes fron 


The booklet contains data 


16 in. Charts, tables, and diagrams provide selectior 
and information is also given on exhaust heads of s¢ 
different types. Copies of the bulletin are availab 
persons actively engaged in the supervision of p 
steam generating equipment on written applicati 
the company. 

No. 7220: Steam Traps—Solving Steam Trap P: 
is the title of a 36 page booklet published as a “gu 
users” by V. D. Anderson Co., 1935 W. 96th St., Cleve 
2. Information is given on selecting the right siz 
correct trapping practice for unit heaters, jacketed k: 


autoclaves, submerged surfaces, hospital, laundry 
kitchen equipment, and steam mains and heade: 
Information is also given on trap capacity factors 
to determine the lift of a trap, and condensatior 
A detailed description is given of the company’s “S 
Silvertop” bucket float trap 


release valves, and pipe line strainers 


inverted type unit 


No. 7221: Stud Welding Accessories—Parts and a 
sories for use with its stud welding gun are identified 
priced in an eight page catalog issued by Nelso1 
Welding Div., Morton Gregory Corp., Lorain, Ohio. | 
include special leg attachments, spark arrestors 


number of complete kits for special applications 


No. 7222: Underground Steam Distribution—A 34 | 
catalog section (480-2) has been published by Rik 
Co., Dept. A23, Bldg., Cleveland 


addition to covering specifications, advantages, an 


Union Commerce 
stallation procedures of the company’s insulated 

conduit systems, the booklet provides data on such ta 
as layout of the route, estimating steam loads, pipe s 
and friction losses, capacities of condensate return p 

properties of steel pipe, recommended steam velo 
Catalog section 4 


properties of saturated steam, etc. . 
contains 35 odd drawings showing piping layouts fo 
firm’s insulated units as applied to industrial, educati: 


government, railway, hospital, and housing applicat 
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Condensation Pumps 


Rated from 1,000 to 100,000 sq. ft. EDR 


Junior duolex model, rated 
ot 10,000 sq. ft. EDR 





the job ca for 10,000 sq. ft. EDR with double « 
tandby pum} »» for this Whittingtor inior duple 
lensation pum} Capacity—1 to 15 gpn tn 
harge Discharge pre ire 0 to 40 Ib psi Floor space 
red—I18 x 4 Ba bearil oi ibricated land 
Oniy motor bear f req re ipricatior Rotar t 
ate packing gland n centrifugal pump Other mode 
gle and duplex with rating from 1,000 to 100.000 


EDR described in Bulletin C-47 Whittington Pump & Ff 
ng Corp 1126 Prospect St Indianapoli t Ind 


WHITTINGTON 








metal Fabric” . | 


on re Firm aie hl. 
contract ” | 


W.. HAVE helpe 


anulacturers Ss 0 ve 





neir metal working 
»iblems Acting as 
anutacturing divisior 
as an additional plant, we will see to it that 
litments are met nm time! Working or a 


4. ] 





‘ing «(a 


Cooling Towers 





free of —— fF 


Algae and Slime 














SURECLOR iin 


Keep those cooling tower condensers and valves algae 
free with chlorine—the most effective method. yet low 
in cost. Install an automatic SURECLOR hypo-feeder 
Operates on water pressure. Built-in test set. Feeds other 
water soluble chemicals. Only $89.50. Write for bulletin 


Paddock Sales » tex: 


3727 Atwell Street Dallas, Tex 
M&M Building Houston eg 
79 West Peach Tree Place NW Atlanto, Ge 310 


EXHAUST 
FAN 


with motor 


s] Qps 


OD 28 x 28 





This Coupon and $19.95 entitles vou to a 24° belt 
drive exhaust fan complete with LILO volt 60) evel 
motor. Regularly $59.00 list. Your order must 
absolutely be received before May 2, 19149. Shipment 
made in rotation only. Wholesale price usually $29.50 


(also this price without coupon). 














Division D 








finite delivery schedule, at a fixed price, 
viedue r metal f ! i v sa i 
re te 
Wi re r pl e. Or, why 1 ‘ 
e pri for de otatior 
OUR FACILITIES \ GY 
Sheet Metal Fabricating—20 gouge to \ AA 
Va"' Plate, Machine Shop, Metal Spin- N Vise 
ning and Finishing to 14 gouge. N id 


Cincinnati Metalcrafts Inc. 


5000 Brotherton Road, Cinti. 9, O., REdwood 2214 
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NAME 

ADDRESS 

TYPE OF DEALER 

SHIP BY FRCHT TRUCK EXPRES* 

SHIP COD CHECK ENCLOSED SEND OPEN A YUN 


MY D G B RATING IS E2 OR BETTER 


MANUFACTURING CO., INC 
WEST BERLIN. NEW JERSEY 





MRmARILS 


Lm ffl 


qos rAIC RIMNGA 


iy 


LINIVE fr 








No. 7223: V Belt Drives—A 100 page manuai o 


tiple and light duty v belt drives has been publis 
United States Rubber Co., 1230 Sixth Ave., New Y 
In addition to giving detailed information on the 


SHEET METAL various types of belts, the booklet includes a 


. re . mo hensive set of drive tables for multiple belts, shea 
j >» / ‘ a . 
MACHINERY SI ECIALISTS dimensions and weights, and fractional horsepow: 
ROLLS « SHEARS « BRAKES layouts. Comparison tables with information or 
PUNCHES eHAND TOOLS turn drives and hexagon double v drives are 
NEW and USED 


sented 


r smmomate Delivery No. 7224: Water Coolers—‘“Hi-Peak” water « 
MILTON EQI IPMENT CO. the shell and coil remote type are described and il! 
404 RACE ST PHILADELPHIA 6, PENNA in Catalog No. 25-B issued by Acme Industri 
WE BUY, SELL AND EXCHANGE Jackson, Mich. Designed for applications requ 








stantaneous high peak delivery, they are said to bx 





able where a nonflooded evaporator is desired. A 
HERE’S YOUR COVER FINISH designed for use with “Freon” or methyl chlorid 
are said to be equally efficient with ammonia. C 
data for various inlet water temperatures and 


intermittent and continuous operation are tabul 







No. 7225: Window Ventilating Fan—A new 20 


ee OS See dow fan for commercial and industrial ventilat 





uons of 
m 


cooling applications is powered by a 1/6 hp 


dries quickly, 1 res no |} ting 


Write for Bulletin # ;5 two forward speeds and two reverse speeds. C 
ARABOL ratings are 3500 and 2500 cfm. A new four pags 
ree MANUFACTURING CO. describes numerous applications and features. The 


110 East 42nd St., New York 17, N. Y. 
1835 S. 54th Ave., Chicago 50, Ill! 
1950 16th St., San Francisco 3, Cal. 






facturer is Baldor Electric Co., 4351-67 Duncan A 


Louis 10 






No. 7226: Working Pressures for Steel Boiler Tubes 
Technical data card No. 113, available from Bab 
Wilcox Tube Co., Beaver Falls, Pa., gives inform: 
maximum allowable working pressures for sean 
electric resistance welded steel tubes or nipples f 

of tubes conforming 


ent diameters and gages 
ASME specifications 


EFFICIENT eee. 


eo 

» 

beveled edges e 
fabricated metal . 
a 

° 

a 





more free air space 
no lecse parts Explains Basic Elements of Patent 


baked-on oak finish COLD AIR FACES TO MATCH ‘ m 
PT ee EE FF Law for Engineers and Executives 
" pe 4 ik Who owns the invention—the employer o1 
$ TA N DA R 1>) aneinnuiaice, ployee, how is a valid patent obtained, what is th« 
3151 W. 49th PLACE ; CHICAGO, ILLINOIS ence between a patent, trademark, design patent 
; copyright, how is infringement avoided? These 
a few of the questions which Harry A. Touln 
patent lawyer, discusses in Patent Law for the Ex: 
and Engineer 
The book will prove to be both informative and 
taining for those who are in any way interested 
subject. Certainly it should convince the autho 
invention or brain child of the importance of a q 


attorney specializing in patent work 


MOTORIZED 
VALVES... a Many chapters have previously appeared in nat 
} known magazines, trade publications, and business 
nals. Originally published in 1928, the book ha 
through three printings in its first edition. The 


AU-TEMP-CO. ou : 
Agents — A few corp edition, now off the press, has been brought up 
521 Fifth Avenve and includes new material. Priced at $2.95 and « 


territories 
still open New Vork 17, N. Y. ing 220 pp., 5 x 7% in., it is published by Research ! 
Inc., 137 N. Perry St., Dayton 2, Ohio 
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